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Convergent patterns variation 
Ruellia caroliniensis and humilis (Acanthaceae)' 


Robert Long 
Department Botany and Bacteriology 
Ohio Wesleyan University 
Deleware, Ohio 


LonG, (Ohio Wesleyan Delaware, O.) Convergent patterns variation 
Ruellia caroliniensis and humilis Bull. Torrey Bot. Club (6): 
genus approximately 225 species widely distributed 
the tropics. Two species found northeastern are caroliniensis (Walt.) Steud., 
and humilis Nutt. The species are homoploid with The purpose this investiga- 
tion was examine the relationship these species four state area where they 
are Variation patterns were determined from herbarium collections and 
transplants grown the Overlapping variation was detected involving diag- 
characters used discriminate between them. The species can hybridized and 
possibly natural hybridization factor causing the observed morphological inter- 
gradation. caroliniensis and humilis are probably elements the same biolog- 
ical species. 


Ruellia large genus mostly perennial herbs found primarly 
the tropics and subtropics. About 225 species have been described making 
the genus second largest the family Only species are 
known occur North America. These plants are characterized having 
erect decumbent stems bearing opposite leaves, conspicuous blue 
lavender 5-lobed axillary flowers and less conspicuous flowers. 
The species that the United States belong the section Dipter- 
acanthus classified Lindau (1895). They have been treated tradi- 
tional fashion Fernald (1945) and Tharp and Barkeley 
(1949). Although Fernald did much clarify the nomenclature eastern 
species, his classification resulted complex system involving varieties 
and forms the two closely related species caroliniensis Walt.) Steud. 
and humilis Nutt. Little use has been made these names because 
varieties and forms are connected broadly intermediates and apparently 
have slight correlation (cf. Gleason, 1952; Shinners, 1958). 
Moreover, the identification plants either caroliniensis humilis 
frequently difficult task particularly those regions where they are 

Received for publication February 

This investigation was aided grant from the Research Fund Ohio Wesleyan 
University. wish thank the collectors listed Table for their help securing 
Ruellia plants. 

wish thank the curators the following herbaria for loan specimens: Indiana 
University, The Ohio State University, Ohio University, University Cincinnati, Uni- 
versity Kentucky, and University West Virginia. 
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sympatric. According various authors, their principal morphological 
differences may summarized follows: 
Leaves petioled, petioles em. long, floriferous nodes mostly 
stems mostly simple caroliniensis 
Leaves sessile subsessile, floriferous nodes mostly stem branch- 
ing near base humilis 


The purpose this investigation was examine the relationship 
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Fig. Distribution Ruellia caroliniensis (solid line) and humilis (dotted line). 


indicate sources transplants. 
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these species four state area where they are sympatric and test the 
present which they are separated taxonomic keys. The facts 
outlined the following discussion indicate kinds problems needing 
solution before any precise delimitation these species can made. 

moist dry woods, rocky soils, rocky bluffs, old fields, pinewoods, fence- 
rows and waysides from New Jersey west southern Ohio, Indiana and 
south into Texas and Florida (fig. 1). highly variable 
pubescence capsule and stem, petiole length, number floriferous nodes, 
and sizes flower and leaf. Fernald (loc. cit.) called the most baffling 
species Ruellia eastern United States. Chasmogamous flowering begins 
late May and continues through July and early August. Cleistogamous 
flowers are produced later. Many herbarium collections this species are 
incorrectly labeled parviflora (Nees) Britton ciliosa var. parviflora 
(Nees) Gray. 

Ruellia humilis found dry prairies, open woods, sandy soil, gravelly 
slopes, and waysides from Pennsylvania west Minnesota, south Texas, 
Alabama, and Virginia. highly variable, especially sizes flower 
and leaf, petiole length, pubescence stem, and branching. Both chasmo- 
gamous and cleistogamous flowering generally coincide with that 
Numerous collections herbaria humilis are incorrectly 
labeled ciliosa Pursh. 

PROCEDURE.—Comparisons and measurements were made herbar- 
ium collections from Indiana, Kentucky, Ohio, and West Virginia. This 
four-state area comprises large portion that region where the two species 
are sympatric, Measurements were made individual plants for internode 
lengths, numbers and arrangement nodes, branching, leaf 
blade length and width, and petiole length. Indentical measurements were 
made with transplants grown the greenhouse. These plants, with one 
exception, were obtained from regions where the two species not occur 
together. Table lists the plants and their Voucher specimens are 
deposited the herbarium Ohio University. 


TABLE Ruellia greenhouse cultures. 


Species Culture number Collector 
caroliniensis Baldwin York Co. Va. 
Woodson Rowan Co. Ky. 
Godfrey Columbia Co. Fla. 
Baldwin Charles City Co. Va. 
Godfrey Gadsden Co. Fla. 
Ray Hernando Co. Fla. 
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Cytological studies were made representative plant each species 
and chromosome number and behavior were observed. Flower buds were 
fixed absolute acid solution for hours, followed 


CAROLINIENSIS 


SYMPATRY 


FLORIFEROUS NODES 


PETIOLED SUBSESSILE -SESSILE 
LENGTH PETIOLE (CM) 


GAC 


Fig. Pictorialized seatter diagram herbarium collections carolini 
ensis and humilis. Horizontal axis: length petiole em. Vertical axis: number 
floriferous nodes. Glyph with ray indicates that specimen came from where 
species are sympatric. 
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transfer 70% alcohol for storage. Anthers were smeared Macullum’s 
iron propionocarmine. Coverslips were then ringed with beeswax for tem- 
porary mounts. Slides prepared this way were usable for approximately 
one week. Camera lucida drawings were prepared from selected cells. 

Hybridization experiments were carried out using all races the 
species available. These plants are self-compatible and emasculation the 
flower used the female parent necessary for controlled pollinations. 
The corolla with attched stamens was removed the flower opened the 
early morning. Considerable care necessary insure that anthers not 
accidentally brush against the stigma. Pollination was effected removal 
stamen, using forceps, from the male parent plant and touching the 
dehisced anther the stigma. The flower the female parent was not 
bagged otherwise protected since the were carried out the 
greenhouse where pollinators were present. Early capsule formation was 
detected few days and mature fruits were present approximately 
4-5 weeks. Normal capsules are from 10-15 mm. long and contain 
seeds. Abnormal capsules were less than mm. long and were usually 
shriveled. Good seeds were plump and each contained normal embryo. 
Aborted seeds, although normal size, were flattened and had only 
shriveled embryo. Occasionally some ovules failed develop otherwise 
normal, mature capsule. 

scoring herbarium collections for numbers florif- 
erous nodes and petiole lengths, the results were plotted dia- 
gram (fig. 2). Vertical rays glyphs indicate those plants which came 
from areas species overlap. Generally, caroliniensis plants produced 
leaves with petioles long and stems bearing floriferous nodes. 
Ruellia humilis plants produced leaves with petioles em. long and 
stems bearing 4-8 floriferous nodes. Approximately per cent all 
herbarium collections examined showed some degree overlapping varia- 
tion. Intergradation these supposedly significant diagnostic character- 
istics readily apparent and accounts for much the difficulty 
the identification these species. Evidence does not support conclusion 
that intergradation occurs just regions sympatry, however. 

The next step was the examination the relationship plant habit, 
determined internode patterns, branching and arrangement and 
production flowers. Initially, and the basis observations trans- 
plants, thought possible distinguish the species using internode 
patterns. similar those used Anderson and Schregardus 
(1944), show proportional lengths successive internodes relative 
positions flowers and branches (figs. 3-17). They were constructed for all 
greenhouse transplants and herbarium collections. Generally, these ideo- 
graphs fall into three groups: (1) caroliniensis, because its com- 


paratively long initial internodes and very short ultimate and penultimate 


a 


7 
“ee. 
23 
iz 
| 


392 BULLETIN THE TORREY BOTANICAL CLUB 
m 
m 


Figs. 3-17. Ideographs transplants and herbarium specimens showing internode 


patterns, branching, and arrangement and production flowers. Horizontal axis: 


length internodes em. Vertical axis: internode number. Solid circles: flowers. Rays: 


branches. —Fig. caroliniensis #53. —Fig. caroliniensis #95. —Fig. 
#35. Fig. humilis #13. —Fig. humilis #23. —Fig. 
humilis #43 —Fig. 9. R. caroliniensis, Lawrence Co. Ohio (OS). ——Fig. 10. R. carolini- 


ensis, Miami Co. Ohio (OS). —Fig. 11. caroliniensis, Jasper Co. Ind. (IND). —Fig. 
12. caroliniensis, Wood Co. Va. (WVA). —Fig. 13. caroliniensis, Lafayette Co. 
Ind. (IND). Fig 14. humilis, Champaign Co. Ohio (OS). —Fig. 15. humilis, 


Woodford Co. Ky. (KY). —Fig. 16. humilis, Highland Co. Ohio (OS). —Fig. 17. 
Explanation the text. 


humilis, Lawrence Co. Ind. (IND). 
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ones, represented ideographs strongly skewed the right, unbranched, 
and bearing floriferous nodes (figs. and 5). Many herbarium speci- 
mens showed similar patterns, typified fig. (2) humilis plants 
have comparatively short initial internodes, followed still shorter ones. 
Ideographs greenhouse plants are nearly vertical slightly skewed the 
right, repeatedly branched and bearing 3-4 floriferous nodes (figs. and 
8). (3) third group ideographs includes assortment discordant 
forms which particular variation pattern evident. Some herbarium 
collections caroliniensis showed pattern strongly suggestive 
humilis, fig. 13. Similarly, some herbarium humilis 
gave ideographs strongly arched the right, resembling caroliniensis 
except for conspicuous branching. Generally, collections humilis were 
fig. 17, form resembling the transplants that species. The ideo- 
graph fig. taken from collection collected 150 
miles north its range Ohio. approximates ideographs morpho- 
logically unrelated species strepens which common the Mid- 
western States. 

The results hybridization experiments involving different races and 
varieties caroliniensis and humilis are summarized table 
Normal fruit formation and seed production high interracial and inter- 
varietal crosses. Results indicate that approximately the same results are 


Artificial hybridization experiments Ruellia 


Capsule Good Aborted Undeveloped 
formation seeds seeds 
Species Bod 
nor- abnor 4-9 1-3 
mal mal 
caroliniensis » Qx A 
caroliniensis 
78 x 35 X xX + 
78x78 
78x xX x 
95 « 95 x 
96 « 95 = 
caroliniensis 
humilis 
35 x 43 D4 xX x 
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obtained interspecific crosses. Since good seeds contained normal embryos, 
they presumably would germinate produce the hybrids. 

Some observations have been made pollen mother cells. Both species 
have haploid count chromosomes. Grant (1955) reported for 
the species from root tip cells. Normal bivalent formation during 
prophase Meiosis proceeds normaily although few cells con- 
tained inversion figures (fig. 18). 


phase with chromatid bridge caroliniensis Normal tetrad formation 


in R. caroliniensis #96. 
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CONCLUSIONS.—Although biosystematie investigations Ruellia 
are still early stages, some conclusions regarding the taxonomy 
caroliniensis and humilis have been developed 

Before any revision sections the genus attempted, thorough- 
going study must made the reproductive biology species. This 
problem has been consistently overlooked past work. Both species produce 
both chasmogamous and cleistogamous flowers and both kinds flowers 
produce spontaneously normal fruits with good seeds. Observations con- 
firmed that aestival cleistogamous flowers the same individual 
plants vernal chasmogamous flowers. Generally, higher plants one 
means reproduction predominates over any others, but Ruellia are 
not certain whether plants the field reproduce primarily through out- 
breeding inbreeding. Circumstantial evidence suggests that the plants re- 
produce nearly completely inbreeding, for pairs populations tend 
clearly distinguishable. Field studies made thus far, the Carolinas and 
southern Ohio, indicate that within local populations there little 
plant-to-plant variability. 

Hybridization experiments suggest that internal barriers inter- 
specific crossing are lacking between caroliniensis and humilis. This 
demonstrates the necessity broad program hybridization experiments 
determine crossing relationships Ruellia caroliniensis prob- 
ably one complex closely interrelated eastern species. 

Since the species are interfertile, natural hybridization one explana- 
tion for the variation patterns observed herbarium collections. The 
intergradation morphological characters used differentiate the species 
could caused introgression genes from one species into the 
material the other. Field studies, however, have not resulted the dis- 
covery any hybrid populations. possible that the apparent inter- 
gradation brought about fortuitously environmental factors. 
also possible that spatial isolation local populations, together with habit- 
ual inbreeding, might lead the evolution distinctive characters within 
these populations. This variation could the direction that the 
other species, again fortuitously. Additional field work necessary before 
these three explanations can adequately tested. The evidence tends 
support natural hybridization important cause intergradation 
because the lack strong ecological differences between the species, 
sympatry, coincidence flowering, and weak internal barriers crossing. 

The morphological analysis herbarium collections and greenhouse 
transplants leads the conclusion that petiole length and numbers 
floriferous nodes show patterns convergence and overlap the two 
species. That these characteristics are genetically controlled was demon- 
strated observations transplants. Similarly, each species has char- 


acteristic habit determined internode, branching, and flower production 
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patterns. Transplants one species were clearly separable from those 
the other the basis plant habit. Some herbarium specimens one 
species had the general habit the other, showed habit unlike either 
species. Thus, both convergence and the variation 
patterns the two species. 

The most essential property species its ability maintain char- 
acteristic morphology areas sympatry with related species (Grant, 
1957, 47). this true follows that and humilis 
are elements the same biological species since they intergrade morpho- 


logically and can hybridized. These two would then 

Only additional work can determine just how inelusive this 
biological species is. 
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Growth determination 


John McReynolds 
Harvard Medical School 
15, Mass. 

JOHN (Harvard Medical School, Boston, Mass.). Growth determina 
tion Hydrodictyon. Bull. Torrey Bot. Club 88(6): Illus. 1961.—The experi 
ments reported here indicate that the direction growth Hydrodictyon reticulatum 
determined pressure, and that growth occurs without Once the direction 
growth has been determined, continues the same direction when all external 
stimuli are This period determination fairly short duration, approxi- 
mately one day length. Two types asexual swarming were observed different 
clones of Hydrodictyon, corresponding to the two conflicting descriptions of the swarm- 
ing process found the literature. 


the freshwater alga Hydrodictyon reticulatum, the usual method 
reproduction asexual. During the night, the protoplasm the 
nucleate cell undergoes series cleavages which divide into several 
thousand uninucleate zoospores. zoospores still 
until shortly after daybreak, when they begin move slowly back and 
forth. Then all the zoospores are drawn toward the center the cell where 
they form dense column. After short time, they break loose from this 
column and swim about freely inside the mother cell, eventually reaching 
the cell wall where they slow down and come rest layer along the 
wall, leaving netlike arrangement zoospores which soon begin grow. 
The mother cell wall disappears and the young net grows length 
em. elongation the cells. The new net thus shaped like the 
mother cell within which was formed. 

Less frequently sexual reproduction observed. Cleavage the mother 
cell produces large number motile gametes which escape into the sur- 
rounding water. The gametes fuse form resistant zygote. germina- 
tion, the zygote gives rise four motile spores meiosis. The spores each 
form angular structure known polyeder, within which zoospores 
arise cleavage. These zoospores swarm within the now swelling 
and form net. not known what molds the shape this 
net, although Moner (1953) has recently presented evidence that the size 
and shape inner vesicle plays important role the guidance 
similar plate development the related Pediastrum. this flat net 
consists cells, the young nets arising from asexually will 
also 

Received for publication January 1961. 


1The author gratefully acknowledges the assistance Dr. John Tyler Bonner 
carrying out the experiments and editing the manuscript. 
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Before asexual swarming, the zoospores are tightly packed along the 
mother cell wall where they were formed cleavage the protoplasm 
(fig. 1). After swarming, the zoospores return the cell wall, but are now 


~ 


ALS 


Figs. 1-6. Growth determination Hydrodictyon.—Fig. Zoospores mother 
wall before swarming. 1385X.—Fig. Zoospores immediately after swarming show- 
ing the outline the future net. 1385X.—Fig. Portion net about one day old 
showing the elongation the cells. 1040X.—Fig. Portion mature net showing 
3-armed 14X.—Fig. Cells grown from zoospores under agar. 70X.—Fig. 
Seven day old cells which were implanted agar when one day 
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more loosely arranged, with numerous spaces (fig. 2). Harper’s 
(1908) explanation for the looser arrangement shrinking the proto- 
plasm. These intercellular spaces form the future meshes the net, whose 
structure already visible this stage even though the zoospores are still 
spherical. The round zoospores, diameter, soon begin grow and 
become first then sausage-shaped (figs. 4), eventually reaching 

One can see that the zoospores elongate where they are contact with 
their neighbors. The effect enlarge the meshes lengthening the sides. 
zoospore situated that makes contact with others three four 
separate places its surface, then grows not cylindrically, but with three 
four arms (fig. 4). 

Harper, zoospores which touch only one other zoospore 
grow shorter than normal, and those that touch others not grow all. 
uses these facts, along with other evidence, support his idea that the 
zoospores grow response pressure. Furthermore, noted that the 
axis the cell bore relation the long axis the zoospore, 
which determined the ciliated front end. pointed out that the 
cells grew the direction greatest resistance they would tend meet 
groups three angles 120°, and upon measurement found this 
the most frequent arrangement. 

obvious that contact with their neighbors determines the shape 
the cells; this the only possible way which such net structure could 
formed. But there are several ways which contact could influence 
cell growth. addition his pressure stimulus, Harper also mentions 
few other possibilities. Perhaps the zoospores receive chemical stimuli from 
adjacent cells the points contact. The areas contact also differ from 
the exposed surfaces ability take food and get rid internal 
products, both which might locally growth. 

There one basic disagreement the past work the growth 
implied that the zoospores will not grow without 
contact, which determines the growth axis the cell functional hyper- 
trophy. Jost (1930) performed experiments check the work Harper 
and others, and came the conclusion that the zoospores would not only 
grow when isolated, but could assume their elongate shape without external 
guidance. claimed that the isolated zoospores elongate along their own 
axis, but that this polarity was altered the contact stimulus from 
other cells when the net, resulting the same final cell shape. 

Evidence will presented show that growth zoospores initiated 
and determined pressure, and that once determined, can withut 
any external guidance. 


MATERIALS AND METHODS. 


All algae used the experiments were from one clonal stock obtained 


from single cell. 
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The algae were grown culture medium (henceforth referred 
standard nutrient) consisting part earth extract parts Uspenski 
solution Neeb, 1952). The earth extract was prepared autoclaving 
earth with liter tap water and filtering the resultant solution. The 
same batch was used for all experiments. 

Pirson (1957), reticulatum requires regular alterna- 
tion light and darkness for normal development, and characteristic 
growth anomalies appear after few days the nets are grown under con- 
stant light. The algae were therefore grown under alternating hour light 
and dark periods. Neeb (1952) reported an-optimum growth Hydro- 
dictyon light intensity 100 foot-candles. Although noted deformi- 
ties the net intensities above f.c. winter and above 
summer, our algae were grown 100 without deformities. intensity 
150 was tested and resulted deformities many cells. The 100 
used the experiments was obtained from one 40W daylight fluourescent 
bulb and one 60W incandescent bulb approximately ft. 

The average temperature the culture was 22° dark, and 27° 


light. 

obtain isolated zoospores agar, cell was cut open while swarming 
was progress and the zoospores were sucked out with micropipette. 


They were immediately blown out the pipette into the solidifying agar 
(about 38° C.). The entire transfer process took less than fifteen seconds. 


RESULTS. 


Isolated zoospores liquid. 
were removed from the mother cells series separate experiments 


Several thousand swarming zoospores 


and placed flasks containing standard nutrient. The zoospores tended 
aggregate clumps but never grew. Within two three days after the 
zoospores were put into the solution they all disappeared. 

Isolated zoospores under agar. 
which swarming zoospores were placed under standard nutrient agar 


Fourteen experiments were 


just before began solidify. About 1000 these grew under the agar, 
although many times that number were implanted. The cells grown under 
agar were not generally cylindrical, usually growing out all directions 
and giving very irregular shapes, although often they were roughly spheri- 
eal (fig. 5). Growth diameter about was observed 
many cases. 

Older cells isolated cells were isolated from growing 
nets and placed flasks containing fresh nutrient. these cells, averag- 
ing 1.0 mm. length and 0.08 mm. width, were measured and each 
placed separate flask. After days they were measured again and 
showed average increase 2.1 mm. length and 0.12 mm. width, 
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about times much increase length width. The growth the 
other 178 cells was not measured but inspection they seemed have 
grown the same extent. determine the size the cell was factor 
its ability continue elongating, these cells were divided into size 
groups ranging from mm. length. only the 190 cells was 
any deviation from the normal shape observed, both the mm. 
group. 

The behavior these isolated cells similar cells remaining the 
net, although the latter not appear elongate quite rapidly. The 
exact growth cells the net was not measured due the problem 
identifying individual cells. any case, the cells continue elongate, 
whether the net removed from it. 

Older cells isolated under already cylindrical cells were 
isolated and implanted percent nutrient agar. these were meas- 
ured and after days showed average increase 1.2 mm. length 
and 0.09 mm. width. This about times much increase length 
width. departure from the normal cylindrical shape was observed 
any the cells. 

Isolation cells less than one day old formed nets 
less than day old were gently ground hand homogenizer and then 
put flasks containing standard nutrient solution, which were inspected 
days later. Most the cells were destroyed this operation, but those 
which survived continued elongate. These were generally linked together 
small groups. Only completely isolated cells were observed and these 
also continued elongate the same manner the linked ones. devia- 
tions from the normal cylindrical shape were noticed. 

Isolation cells less than one day old under agar.—Newly formed nets 
were homogenized and placed under nutrient agar. After days many 
the cells had grown generally elongate fashion, although there were 
great many deformities (fig. 6). The abnormalities occurred with about equal 
frequency isolated cells and groups linked 207 cells 
counted, showed irregular growth and 121 were normal. 

Further growth irregular cells 200 ab- 
normally shaped cells grown under agar were transferred standard 
nutrient solution after they had ceased growing under the agar. Further 
growth followed, but tendency revert cylindrical shape was ob- 
served. Practically all the cells reproduced asexually, forming nets 
the same irregular shape the mother cell. 

note the swarming process.—During the course these investi- 
gations, two types asexual swarming were observed the two clones 
used. the clone used the experiments described above, the zoospores 
were drawn the center the cell form dense mass and then released 
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swim about, finally coming rest the inside the cell wall. This 
the way Harper (1908) deseribes the process. another clone, used 
other experiments different problem, the zoospores merely oscillated 
back and forth near their original positions, and then ceased motion without 
ever really swarming. This type swarming was similar that described 
Klebs (1890) and Jost (1930). both cases development was identical 
after swarming. 


DISCUSSION. 


These experiments indicate that contact the form pressure 
resistance growth determines the direction growth the zoospores 
Hydrodictyon reticulatum, and that growth can without this 
pressure. However, the pressure factor only the early stages 
growth. Once the direction growth has been determined, continues 
the same after all external stimuli are removed. 

Jost (1930) put zoospores under agar and observed that they grew into 
roughly elongate shapes with many distortions. His drawings these shapes 
are similar those obtained this study (see fig. 6). explained the 
deviations from normal shape being due local nutritional differences, 
and asserted that the zoospores were capable elongating without any 
external guidance. According his theory, isolated zoospores the polarity 
growth determined the axis the zoospore itself, but when 
comes into contact with other cells the net, these points contact alter 
the polarity that growth another direction results. 

Although this theory accounts for the shape normal well and 
4-armed cells the net, implies that some agent besides pressure the 
determining factor the pressure the agar did not alter the polarity 
the cell. 

Zoospores grown under agar the present experiments did not assume 
elongate shape. While indicating that Jost’s idea was not correct, this 
fact does not rule out the possibility that other agents besides pressure 
may causing growth. 

know that contact alone not enough cause growth, for the 
aggregates zoospores experimental group failed grow. This elimi- 
nates the possibility differential absorption and release substances 
controlling factor. The possibility special stimulus from adjacent 
through contact also ruled out since isolated zoospores grow 
under agar. 

seems fairly certain that pressure the form resistance growth 
determines the direction growth the zoospores. The zoospores were 
examined three types environments: clusters liquid medium, 
under agar, and the mother cell. all three situations have contact, 
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but only the last two, which involve resistance growth, actually 
get growth. There would little pressure the liquid aggregates since 
the mass not confined and free expand. 

The the roundish cells grown under agar can ex- 
plained the differential concentration the agar around the zoospores, 
due water brought with them, the more concentrated areas offering 
greater resistance and causing more growth. 

The period determination fairly short duration. Cells placed 
under agar less than day after they had swarmed already showed tend- 
ency continue elongating, although many them were still influenced into 
new directions growth the pressure the agar. may that Jost 
obtained results like this the growth his zoospores because waited 
too long before removing them from the mother cell, that their growth 
axes were already partially determined. 

There are two other facts interest that may, upon further investiga- 
tion, show relation the period growth determination. Neeb (1952) 
states the existence light-independent growth stage the first 
nuclear division, which roughly the same length the period 
growth determination. Jost (1930) has indicated that the young cells 
form cellulose walls until after the first day growth. 
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Studies Monilia sitophila from 


Dakimah 


Department Biology, Vanderbilt University, 
Nashville, Tenn. 


DAKIMAH. (Dept. Biology, Vanderbilt U., Nashville, Tenn.) Stud 
ies Monilia sitophila from Indonesia. Bull. Torrey Bot. Club 88(6): 1961.- 
Sixty years ago Went studied the fungus Monilia sitophila west Java, where 
the conidial stage, constituent ontjom, condiment prepared from peanut press 
Examination derived from ontjom obtained Indonesia have now 
shown the existence perithecial stage with asci and ascospores the type charac- 
The ascospores measure These measurements, together with 
morphology the perithecia and the findings from crosses with known strains, indicate 
that the Indonesian isolate Neurospora sitophila. 

number physiological observations were made cultures the Tndonesian 
strains. The conidia are killed minutes exposure 80° but not similar 
exposure 70° Heat ascospore germination oecurs temperatures 
germination greatly exposure longer than 70-80 minutes. 
The Indonesian isolate extends radially very rapidly agar plates, but produces less 
dry weight liquid medium than other strains tested. The Indonesian isolate ean 
digest casein, and its for lipase production was greater than that othe: 


strains 


Went (1901) reported the presence, West Java, the fungus Monilia 
sitophila (Mont.) ontjom, condiment derived from the press 
cake peanuts (Arachis hypogaea Ontjom, which prepared 
allowing the mold grow peanut press cake for approximately 
hours, forms article the daily diet some 25,000,000 people. studies 
the mold pursued after his return Holland, Went the 
presence his cultures hyphal aggregates whose 
further development was unable secure regardless the cultural 
conditions employed. 

Shear and Dodge (1927) discovered the perfect perithecial stage 
strains red bread mold fungi from Europe, North and South America, 
and erected for them the genus Neurospora, with four species: sitophila, 
crassa, tetrasperma, and erythraea. sitophila and crassa were 

Received for publication May 1961. 

thesis submitted the Graduate School Vanderbilt University partial 
fulfillment the requirements for the Master Science degree, March 1961. 
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found heterothallic, and perithecia containing 8-spored asci were 
produced only upon mating two compatible strains. tetrasperma and 
erythraea have 4-spored asci and tetrasperma definitely homothallic. 

Since the work Shear and Dodge (1927) investigations the ontjom- 
mold have been lacking 1960). This paper presents the results 
studies morphological, taxonomic, and physiological nature upon strains 
Monilia sitophila isolated from ontjom. 


MATERIALS AND METHODS. Crumbs ontjom-cake from food 
market Bandung, Indonesia, received December, 1959, were sprinkled 
onto potato dextrose agar plates. After hours incubation, five colonies 
characterized saffron pink conidia were isolated from the plates. Two 
the isolates produced brownish protoperithecia which developed, after three 
weeks, into perithecia containing asci with ascospores. One these isolates 
(representing mixed culture two compatible strains) was propagated 
further without isolation single spores, and regularly 
cia. The remaining three isolates failed produce perithecia. Attempts 
intercross the three all possible combinations were futile. Two these 
were discarded, and the remaining isolate was saved for further study.* 

among the species Neurospora are based, part, upon 
the dimensions the conidia, perithecia, and ascospores. Consequently, the 
conidia and ascospores the Indonesian material were measured and com- 
pared with known strains. Conidia for measurements were obtained from 
cultures grown for days corn meal agar. Ascospores resulting from the 
mating compatible strains were obtained from cultures maintained 
corn meal agar for one month. Each series observations consisted 250 
measurements length and 250 width. 

Shear and Dodge (1927), their conidial stage the two 
heterothallic species are not readily distinguished with certainty. The most 
practical way which the species affiliations the sterile cultures could 
determined was grow them combination with monosporous cultures 
known Since the perithecia-producing cultures the Indo- 
nesian isolates were found have 8-spored asci, tetrasperma and 
were dismissed from consideration. Consequently, the following 
strains were obtained from the American Type Culture Collection, Wash- 
ington, C.: 


Neurospora crassa Mating type 
Neurospora crassa 10337. Mating type 
Neurospora sitophila 9276. Mating type 
Neurospora sitophila 13349. Mating type 
Neurospora 13350. Mating type 


This isolate has been deposited the American Type Culture Collection, Washing 
ton, C., under the number 14151. 
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These cultures were grown corn meal agar, and conidial measure- 
ments and ascospore measurements were made under the same conditions 
for the Indonesian isolates. Crosses between these strains and 
the Indonesian conidial isolate were made effort determine the 
taxonomic status and compatibility group the latter. 

The heat resistance conidia the Indonesian isolate was determined 
subjecting conidial suspensions water test tubes temperatures 
50°, 60°, 80°, 90°, 100° water bath for ten minutes. The 
tubes were quickly cooled and inoculations were made plates potato 


dextrose agar, which were examined for growth after hours. 

Since Shear and Dodge (1927) reported that heat treatment asco- 
spores was required for germination, this phenomenon has been studied 
Faull (1930), Lindegren (1932) and others. was interest attempt 
determine the temperature and time requirements for ascospore germi- 
nation the Indonesian perithecium-producing strain. The method adopted 
after number preliminary trials was follows: Six 0.5-1.0 
diameter were drawn the outside the bottoms petri dishes con- 
taining corn meal agar medium, and ascospores were sown the agar 
surface within the circles means micropipette. One plate served 
control each experiment, and plates were placed 50°, 52°, 54° 
56° electric oven for periods 180 minutes. After hours 
room temperature, the plates were examined and the percentage 
germination was recorded. 

The growth the Indonesian isolate was compared with that other 
strains the minimal medium Beadle and Tatum (1945). The liquid 
medium was dispensed ml. quantities 125 ml. Erlenmeyer flasks 
and was sterilized autoclaving. After inoculation the flasks were placed 
rotary shaker operated After days, the mycelial pellets 
were removed filtration, dried desiccator over Drierite, and weighed. 

order evaluate the capacity the various strains produce lipase, 
the fungi were grown corn meal liquid medium for days. The 
mats were removed, immersed several changes acetone for few hours, 
dried, and ground powder. One hundred the acetone powder 
preparation each strain was placed distilled water, and the 
mixture was allowed stand for hours extract the enzyme. Ten 
distilled water and dilute gum sol. After hours 
room temperature phenolphthalein was added indicator, and the 
contents each flask were titrated with NaOH determine the 
acidity resulting from fatty acids released fat hydrolysis. 
blank served the control. 


Protein digestion was qualitatively observed growing the strains 
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plates agar medium containing 0.5 per cent powdered dehydrated 
milk, and observing the change transparency resulting from casein 


digestion. 


RESULTS. 
Conidial and Ascospore Measurements, and Perithecia.—The results 
the measurements conidia the various strains were follows: 


10337 
Indonesian conidial strain 


Measurements ascospores following mating experiments may 
summarized follows: 


sitophila 9276 sitophila 13350 22.3 


unt) 


Indonesian perithecial strain 23.4 


The mature perithecium the strain spherical, about 
330 diameter, and has short neck. The perithecium crassa, 
Shear and Dodge (1927), larger, more urn-shaped, and has 
longer neck. The perithecia the Indonesian strain agree well with the 
sitophila according Shear and Dodge (1927), well 
with perithecia produced crossing sitophila 9276 and sitophila 
13350. 

Crossing experiment involved plates and was 
replicated least times. The results were considered negative only when 
observations made two months later showed Crosses made 
during the summer months when the laboratory temperature occasionally 
reached 35° did not result perithecium production times even when 
compatible strains were mated. Similar observations have been 
Denny (1933). The results the crossing experiments are presented 
Table 

Heat resistance conidia.—Conidia suspensions exposed 50°, 
60°, 70° for minutes survived and developed into normal colonies. 
Those exposed 80° higher temperatures were killed. 

Heat activation trials heating asco- 
spores the Indonesian isolate the methods Shear and Dodge (1927) 
and Lindegren (1932) were unsatisfactory. For this reason, the procedure 
Materials and Methods was developed. Six experiments were 
done 56° C., six 54° C., two 52° C., and two 50° Approxi- 
mately 45,000 ascospores were counted these experiments. 
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TABLE Results crosses involving strains crassa, sitophila, and the 
conidial Indonesian 


mature perithecia 
and ascospores 


Strains 
protoperithecia 


sitophila sitophila 13350 

Indonesian sitophila 9276 

Indonesian x N. crassa 10336 in 


These crosses showed very inconstant fertility. Hundreds perithecia were 
amined, but no more than sixty ascospores were found in all the experiments. 


The number ascospores which were observed germinate 
preheated controls never exceeded one per cent. One hundred per cent germi- 
nation was not achieved any case, the maximum found being 88.4 per 
cent. The results are presented Fig. 


100 


PERCENTAGE GERMINATION 


TIME EXPOSURE, MINUTES 


Fig. The effect time and temperature the germination the ascospores 
the Indonesian isolate sitophila. 


50° C., greatest germination was obtained after exposure for 
minutes, and the percentage germination was maintained high level 
with longer exposures. 52° C., the results were essentially similar, but 
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the curve shifted the left the temperature increased, indicative 
reduction the minimal period exposure required induce germi- 
nation. 54° and 56° C., high percentage germination was found after 
exposure for minutes, but the heat treatment was more prolonged, 
subsequent germination declined. spores survived treatment 56° 
for 180 minutes. 

Bipolar germination ascospores the normal condition. The number 
ascospores which unipolar germination was observed was very small. 
This condition was more common following very short periods heat treat- 
ment, but considered insignificant. 

Growth shake cultures.—The dry weights the Indonesian strain 

and known strains were determined after days growth shake culture 
the minimal medium Beadle and Tatum (1945), with the following 
results 
13349, 415 mg.; sitophila 13350, 355 mg.; crassa 10336, 
407 mg.; crassa 10337, 406 Indonesian strain, 316 mg. While the 
Indonesian strain extends radially more rapidly agar plates, when 
growth judged the dry matter production liquid medium, its 
growth somewhat less than that the other strains tested. 

Lipase production.—The results comparison the lipase 
ing ability the Indonesian isolate with other strains, using peanut oil 
the substrate, and based replications the experiment, 
sented Table 


TABLE Lipase production strains Neurospora, determined titration 
the free fatty acids produced from 1.0 peanut oil with 0.02 


Strain Titration value Net titration 
value (m1) 

Reagent blank 2.1 0.0 

crassa 10336 2.75 0.65 

crassa 10337 3.45 1.35 

sitophila 2.5 0.4 

sitophila 13350 3.6 1.5 

Indonesian isolate 4.5 2.4 


evident that the Indonesian strain more active producing 
lipase than any the other strains tested. 

Casein digestion.—Casein digestion was observed growing the var- 
ious strains plates agar medium containing 0.5 per cent powdered 
milk solids and observing the transparent zone around the circumference 
the colonies. The casein was utilized all strains rate correspond- 
ing essentially the growth rate, and all the plates were covered with 
mycelial growth rapidly that quantitative comparisons were not possible. 
All the strains were quite active casein digestion. 
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Indonesian material Monilia sitophila was found 
possess perithecial stage, with asci containing eight ascospores. The 
morphology the perithecium and the characteristic markings the walls 
the ascospores are typical Neurospora. tetrasperma and 
were dismissed from consideration since their asci are 
Tai (1935) from China new species with which 
named intermedia. Cultures this species were not available for 
comparison. 

Conidia the Indonesian strain are somewhat larger than those the 
strains sitophila and are much larger than those crassa. The 
ascospores the Indonesian material are comparable size those 
The morphology and dimensions the perithecia the 
nesian cultures are typical sitophila. The crossing experiments in- 
volving the Indonesian conidial strain indicate that crosses readily, and 
with high fertility, only with sitophila 9276. Since sitophila 9276 
mating type the Indonesian strain must mating type The inconstant 
and low fertility noted crosses the Indonesian strain with 
13350 with 10337 reminiscent earlier observations 
Dodge (1932) and Moreau and Motuzi (1932), who obtained 
sults some their mating experiments. Therefore, the evidence derived 
from measurements and morphology essential agreement with the 
mating experiments, and indicates that the Indonesian strains 
assigned the species Neurospora sitophila. 

The experiments concerned with the heat activation ascospores 
the Indonesian strain indicate that temperatures 
factory. somewhat shorter minimal period exposure than 
50° required induce comparable percentage spores germi- 
nate. heat treatment prolonged beyond 70-80 minutes 54° 
56° C., subsequent germination decreased. This was not the case either 
the lower temperatures. These findings indicate somewhat complex 
interrelationship between time and temperature the activation process. 

The results concerned with the fat- and protein-hydrolyzing enzymes 
are importance relation the use which Monilia sitophila put 
West Java making ontjom. conceivable that ontjom manufacture 
has resulted, over the years, the selection strains high lipase activity. 

The present results indicate clearly that mold associated with ontjom 
and originally described imperfect fungus identical with Neuro- 
spora But, because ontjom manufacture not carried out under 
pure culture conditions, the possibility that other species Neurospora, 
even totally different fungi, may also associated with ontjom, cannot 
excluded the evidence available. The utilitarian purpose which 
sitophila put Indonesia probably unfamiliar the great majority 
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workers who have made use this organism biochemical 
studies. 
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Chromosome numbers nine taxa Potamogeton' 


Kingsley 
Department Sciences, Chico State College 
Chico, California 
STERN, KINGSLEY (Chico State Coll., Calif.) Chromosome numbers nine 
taxa Bull. Torrey Bot. 88(6): 411-414. new chromo- 


some numbers and confirmation one previously reported number Potamogeton are 
given. tabular listing voucher specimens, drawings the chromosomes, materials 
and methods, and brief discussion are 


The aquatic genus Potamogeton comprises approximately 
having world-wide distribution temperate fresh water regions. During 
the course the present study, chromosome counts were made which con- 
firmed previous counts and which added the list numbers already 
reported for the genus. 


Received for publication February 1961. 

This study, part larger project supported the National Science Foundation 
under Grant G-7019, was during the summer 1960 the Itasea Biology 
Session the University Minnesota. 

The author wishes gratefully acknowledge the courtesy Dr. Eugene Ogden 
checking the identification the voucher specimens and commenting him their 
anatomy and morphology. 


q 
ey. 
ag 
Be 
x 


412 BULLETIN THE TORREY BOTANICAL 


MATERIALS AND METHODS.—Root tips were fixed Jacob- 
sen’s Fixative (Jacobsen, 1957), subjected Feulgen schedule, and 
squashed. Microsporocytes were fixed 1:3 propionic acid-alcohol and 
squashed propionocarmine. Silicone-treated cover glasses were used with 
all preparations. Counts and drawings (figs. 1-9) were made immediately 
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Chromosomes Potamogeton (drawn with the aid camera lucida). 


after squashing, and the slides subsequently were made permanent. The 
slides have been retained the author’s permanent collection. Each chro- 
mosome number determination based counts obtained from 
microsporocytes or, one case, root meristem cells. Voucher specimens 
have been deposited the herbarium the University Minnesota, 


Minneapolis. 
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RESULTS AND 1939, when Palmgren made 
the first intensive cytological investigation the genus, chromosome num- 
bers ranging from have been reported for about half the 
species (see Darlington and Wylie, 1956; Cave al., 1958). Most reports 
indicate base 14. Some exceptions, noted Ogden (1943), 
indicated uncertainty the part some authors about the numbers they 
were reporting. 

Four the nine taxa reported here (table are tetraploids, and eight 
the nine taxa confirm the previously reported base numbers 
(figs. 1-6, 8-9). 


TABLE Chromosome numbers Potamogeton L., Subgenus Eupotamogeton Raunk. 
All localities in Itasca State Park, Minnesota. 


Chromosome Fig. 
number no. 

amplifolius 

Squaw Lake, Clearwater County, Stern 633 
foliosus Raf. 

Squaw Lake, Clearwater County, Stern 634 
gramineus 

Squaw Lake, Clearwater County, Stern 639 
illinoensis Morong 

natans 

Hubbard County, Stern 618 
richardsonii (Benn.) Rydb. 

Lake Itasca, Clearwater County, Stern 605 
robbinsii Oakes 

Squaw Lake, Clearwater County, Stern 638 
Putative octoploid form richardsonii text) 

Small stream flowing from end Squaw Lake, 

Clearwater County, Stern 635 
Putative hybrid, parentage uncertain (see text) 

Squaw Lake, Clearwater County, Stern 637 


previous report (Palmgren, 1939). 


One tetraploid species, possibly also occurs 
ploid form, appears least involved the parentage octo- 
ploid hybrid. The anatomy the stem Collection No. 635 (table fig. 2), 
which octoploid chromosome number based, typical for rich- 
ardsonii. Possible clues another species being involved the parentage 
lie the slightly atypical leaf bases, which are not fully clasping, and 
the upper leaves some the specimens being slightly coriaceous. This 
latter characteristic conceivably could indicate parent with floating leaves. 


Collection No. 637 (table fig. 8), also octoploid nature, appears 
the basis morphology and anatomy hybrid, with 
probable parent. The anatomy the stem indicates the other parent 
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most likely one having cortical bundles, possibly 


Potamogeton has haploid number (fig. 6). Ap- 


proximately counts were made the chromosomes two mor- 


phologically forms this species. apparent cytological correla- 
tion with the variable external morphology was found, the chromosomes 
being reasonably constant number and their morphology 
the examined. 

haploid number was reported for natans Palmgren 
(1939). The haploid number reported here for this species is, per- 
haps, little surprising. two Japanese species, apertus and 
kamogawensis are reported have similar complements 1942). 
this notoriously variable genus, would seem quite possible that the 
chromosomal complements might vary number the taxa. Such var- 
iations have been noted within natural populations other genera, 
Clarkia (Lewis, 1951). However, Potamogeton there paucity evi- 
dence present substantiate this hypothesis. 

These and previously reported chromosome numbers indicate that 
thorough investigation this genus should yield interesting 
results, and would valuable the previous extensive morpho- 
logical and anatomical studies (1943), Fernald (1932), St. John 
(1916), and others. 

Department Botany 


University Minnesota 
Lake Itasea, Minnesota 
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TORREYA 
Paul Peter Bedesem, Jr. 


Botany lost scholar well able and willing worker the death Dr. Paul 
Bedesem, February 10, 1961. Born Philadelphia, Pa., Dee. 22, 1927, 
graduated from Temple University major biological sciences His record 
Temple won him teaching assistantship Columbia where studied with Professor 
Matzke and others. The Master Arts degree botany was achieved 1952. 
year later married Helen Winsor 1954, while the work was 
progress, was appointed seiences San State 
College. 1957 the Ph.D. botany Columbia University was completed and with 
came promotion assistant professor The doctorate dissertion was 
published: Effects Triiodobenzoie Acid the Shoot Apices and 
Leaf Primordia Tomato.” Bull. Torrey Bot. Club 85: 1958. 

Dr. Bedesem’s research interest continued the field experimental morphogenesis 


PAUL PETER BEDESEM, Jr. 
December 22, 10, 1961 
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and addition his teaching obligations began investigating the form 
and structure of two flat-stemmed genera, Homalocladium and Carmichaelia. A prelim 
inary report this research was made before the Botanical Society America the 
Oklahoma State University meetings American Institute Biological Sciences 
1960 under the title, “Apical Structure Certain Isobilateral Stems.” 

not easy man’s teaching Dr. Bedesem joined the 
Department Biological Sciences Douglass College, Rutgers, The State University 
New Jersey July 1960, with excellent references from Columbia University and 
the San State College. was assigned the course general botany and that 
comparative morphology. each course the students and the instructor worked hard 
and The students and teaching assistants enjoyed working with him. 
was readily accepted and contributed the University wide Faculty Botany. 
looked forward eagerly membership the Graduate Faculty and the supervision 
graduate work his field. participated activities the Torrey Botanical Club. 
Professional affiliations other than those above The American Association for 
the Advancement Science, California Botanical Society, and the National Associa- 
tion Biology Teachers.—Joun SMALL, Rutgers. 


CYCLONEXIS ANNULARIS NEW JERSEY 


The original and annularis Stokes (Chrysomona- 
dales) was recorded 1886 from collections made New Jersey (Stokes, 1886). Since 
that time there have been number widely records its this 
and Europe. There has been little recorded its particular habitat. 

Tiffany (1934) recorded from hatehery the west end Lake Erie where 
was quite abundant July 1933, but was not seen again. Thompson (Whelden, 
1939) collected from small pool formed obstruction small brook near 
Andover, Massachusetts, in May of 1938. R. H. Thompson (1948) reported it from 
Algae reported finding North Carolina during the winter The species 
has been reported from England by Grove (1920) and by Paseher (1913) from Germany. 

this species was first recorded from New Jersey, gives great satisfaction 
able add records for the state. Since September, 1948 series small bog ponds 
and flooded sand pits Middlesex County have been kept under observation 
were made and preserved for future study. Preliminary examinations were 
made all collections order note the presence those species that not 
preserve well. annularis was first found collections made the 19th 
January, 1949 and collections made frequently until the 6th April. Many 
collections were made when the pools were covered with ice. Subsequent collections 
have been made the same locality from 1951 1954. 

The species has also appeared collections made from water-filled, abandoned 
sand pit Dallenbach’s Middlesex County. There one collection from swamp pool 
near Pine Lake Sussex County, New Jersey. All collections this species were made 
between January and April. 

There are number environmental factors common the loealities from which 
this species has been collected. All the pools are small, contain sphagnum moss and 
are surrounded dense growth trees and shrubs that provide some shading even 
in winter. The range of pH is from 4.5 to 7, with most records between 4.5 and 6. The 
temperature the waters from which collections were made ranged from 1.5°C 19°C, 
the majority collections, however, being from waters temperatures below 10°C, 

When pipette was used the water close and around sphagnum plants, 
greater numbers colonies were secured. Whelden (1939) used this method collecting 
the organisms from among maple leaves the bottom the pond Massachusetts. 
Squeezing masses sphagnum and Fontinalis moss bottom material was another way 
which the organism was collected. 
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The number cells colony ranged from 20, the average number cells 
was All the cells colony are the same size, but one three large 
cells were observed the cirele the colony, such position form triangle. 
One colony measured 37.5 microns diameter. The colony rotates clockwise rather 
slowly and moves with the flagella end forward. The longer flagellum each cell ex- 
tends outward from the center, while the shorter one extends inward. These colonies 
tend break apart after few minutes observation, and then the individual cells 
themselves burst. Only one did see cell break from the colony and the 
cirele come together again and swimming. This destruction the colonies 
has also been reported Whelden (1939). Attempts keep the colonies alive over- 
night placing the collection lighted refrigerator have failed. Preservation the 
specimens has also failed. Culturing the organism should challenge someone’s 
ingenuity. This method study would solve the suggestion made Thompson (1948) 
that globulifera Scherffel the palmella stage 
annularis. 

DEPARTMENT BOTANY 
THE STATE UNIVERSITY NEW JERSEY 
NEW 
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Reports 


April Pelham Bay Park, Bronx, The group was large, but fortunately 
there were two leaders charge, Eleanor Yarrow and the undersigned. While the 
spring-beauty was already bloom, many the trees and shrubs were still hibernal 
bud—good for the principal objective the field trip, the study the spring aspects 
winter botany. carefully examined the plane-tree’s crenulate which 
said encircle the bud. Even its fullest development, however, does not entirely 
encircle the casque-like bud, but falls short complete ring. The red and silver 
maples were both bud and bloom, near each other for 
Although the two species are closely related and are placed the same group most 
botanists, their flowers are strikingly different appearance. The flower the red 
maple has free sepals, red petals, and glabrous ovary; the silver maple the sepals 
are united into turbinate campanulate tube, petals are lacking, and the ovary 
white-woolly. Generally the flower regarded the most important for 
fication; was the arbitrary adherence this precept that induced botanist 
propose separate genera (Rufacer and Argentacer) for the two species? The American 
elm was also bloom. Its simplified perianth somewhat resembles that the silver 
maple. The margins the ovary were puberulous, anticipating the characteristic cilia 
that would later develope the route Orchard Beach saw the grand 
old stand white poplars, widely skirted with bristling thickets 


suckers. Did our little silver forest grow from single tree planted many years ago? 
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Does the whole burgeoning forest consist but one two clones? Only staminate 
were Co-leader, Joseph Monachino 

May 14. Green Engineering Camp, Ringwood, New Jersey. This trip was con- 
fined the Camp grounds, which are spacious, diversified and interesting. The morning 
was devoted bird walk under the guidance Benjamin Gilbert. Mrs. Dowden has 
through the years studied intensively the flowers area the Camp and has pre- 
pared pictorial book them, which expected published The fringe- 
petalled Mitella diphylla grows here and also the maidenhair fern and other native 
woodsy species. stopped longer, however, admire weed that had spread abun- 
dantly throughout the lawn, Veronica serpyllifolia, the flower with corolla the 
faintest tinge blue (light yellow the base the short tube) and two purplish-blue 
anthers the tips clavate white filaments. Someone shouted that had found the 
two flower-size varieties Glecoma hederacea and there, indeed, growing side side 
one had flower over twice large the other. However, the writer demonstrated that 
flower-size, least this instance, was correlated with the sexual phase, the hermaphro 
dite plant having much the larger corolla, Bill Rissanen pointed out the liverwort 
Frullania eboracensis covering the bark tree; the common fern-moss, Thuidium 
delicatulum, beautiful behold the trail and even more beautiful when seen under 
the microscope (see the cellular filamentose paraphyllia, especially transmitted light! 
Ditrichum pallidum (identified Mulford Martin) with very pale yellow setae; the 
slime-mold Lycogala epidendrum, globose, grey-brown and minutely orange-warted. 
saw handsome Pluteus cervinus that had its spores spider-web. The spore print 
this species called “rosy” mycologist, but hard for your reporter see 
true rose it; perhaps nearest Ridgway’s Color Standards, 
swamp muck, associated with Juncus and Carex, the dull brown cups emersed from 
the shallow water, grew Sclerotinia which was collected Dr. George Luedemann. 
The collection was transmitted Dr. Clark Rogerson The New York 
Garden, who wrote “The Sclerotinia from Green Engineering Camp proves 
Sclerotinia longisclerotialis Whetzel. The long black, striate 
length which develop the culms Carex spp. distinguish the species from others 
Carer well one Juncus. (1947) would the species Myriosclerotinia 
longisclerotialis (Whetzel) Whetzel (1929) the species from central 
New York and reported from Maine also. The only other record that know 
This may new record for New Jersey. will deposit part the collee 
tion New York and send part Kerf.” Leaders Ophelia Dowden and Dr. Ellis Blade. 
Reported Joseph Monachino. 

June 24. Van Cortlandt Park, Bronx, The trip was primarily for the study 
insects under the leadership Dr. John Pallister, Research Associate Coleoptera, 
Department Entomology, The American Museum Natural History, but botany was 
also represented both its relationship insects and for its own interest. Some plant 
galls were cut open and the larvae within examined. The fly larvae were seen 
wrigglers, worm-like appearance and movement, clinging means suckers their 
hind ends; the lepidopterous larvae were shown have thoracic legs and move with 
undulating motion. observed the larvae the irridescent-golden tortoise beetle 
the field bindweed; they appeared fan themselves with the remains skins 
held tail-like forks the ends their bodies. With each moult the forks the 
last stage telescoped out upon the new, and the number cast skins ean 
Mulford Martin The New York Botanical Garden was hand identify the mosses. 
delighted with the gemmae cups Tetraphis pellucida, tiny leafy rosettes nesting 
green minute lenticular bodies. There was some controversy regarding that had 
thick spikes and broad leaves Typha latifolia but the staminate and pistillate por- 
tions the spike separated, not contiguous. The spatulate stigmas and the tetrad pollen 
(checked Monachino The New York Botanical Garden) proved really 
latifolia, the so-called forma ambigua. The typical narrow-leaved was also 
present the Van Cortlandt swamp, and also thick) broad-leaved 
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(12mm. broad) kind without question angustifolia affinity, perhaps the taxon 
named 12. Leader, John Reported Eleanor Yarrow. 

July Pelham Bay Park, Bronx, New York. sterile caked-mud plot ground 
the leader Puccinellia distans, recently adventive the Park. Also probably in- 
troduced during the recent thruway construction work was birdfoot-trefoil,Lotus cornic- 
ulatus, and this bright-yellow flowered weed inspired the proper 
interpretation its leaf morphology. The foliage has been described “leaves 5-folio- 
late, stipules none” and “stipules nearly as large as the lower leaflets, so that the leaf 
appears have But very minute gland-like stipules are present, analogous 
those the Western American species Lotus described having “stipules reduced 
glands”; the basal pair leaflets have normal petiole-cushions like those the 
three terminal leaflets. Our attention then turned the 
weed, the rayless and pappusless lowly Matricaria matricarioides, prodigious weed 
from Western America, that now reported from such far corners the earth New 
Zealand. has become established all five boroughs New York City, would 
seem within the memory your Field Not far off saw the bright-red 
fruited (the achenes well the receptacle are red)! Indian strawberry, Duchesnea 
Shortly after turned off for Solidago Odora Island the East Chester 
marsh, immediately west the old abandoned Bartow Station. There Eleanor Yarrow, 
with mighty heave, plucked plant the vestal-white flowered Ceanothus americanus 
and, scratching the surface of the root, revealed the blood-red color, whence the name 
redroot; also unearthing Collinsonia canadensis she showed the stone-hard root, whence 
the name Asclepias purpurascens was bloom. Why are the flowers this 
species called purple? They are more magenta; Schuyler Mathews says magenta-crim- 
son and adds “but they are never Panicum clandestinum was there, and also 
two other bread-leaved panicums which simulated each other, latifolium and boscii, 
the last with barbate nodes and larger spikelets. latifolium sometimes 
only long, but Swallen verified the determination (his specimen measured 
3.4 mm). The carrion-flower was the variety characterized leaves pulverulent and 
bright green beneath (the fruit was not found), Smilax herbacea var. pulverulenta; 
saw several examples that puzzling phase with short erect stems terminated 
false whorl leaves without tendrils. Desmodium cuspidatum, not known the writer 
from any place else the City, was not yet flower, yet the stipules had shed. Another 
tick-trefoil leaf only was clearly paniculatum, but broader-leaved one, probably 
belonging the dillenii complex, should studied when fruit. The species bush- 
clovers were Lespedeza hirta, intermedia and virginica. contribute florula 
the island other species observed will herewith listed: Osmunda regalis var. spectab- 
ilis, Dryopferis noveboracensis, Pteridium aquilinum var. latiusculum, Calamagrostis 
canadensis, Danthonia compressa, Festuca rubra, Glyceria striata, Panicum dichotomum, 
lanuginosum var. fasciculatum, Carex cephalophora, rosea (broadest 
blade 2.5 wide; not distinguished from convoluta), Juncus effusus var. 
solutus, Hemerocallis fulva, Polygonatum biflorum, Smilacina racemosa, Dioscorea villosa, 
Castanea dentata (sprouts), Cimicifuga racemosa (sparse), Heuchera americana (sparse, 
near the bugbane), Geum canadense (the common avens the City, but what variety 
or forma?), Baptisia tinctoria var. crebra, Vitis aestivalis var. argentifolia, Hypericum 
(sterile), Cryptotaenia canadensis, Sanicula canadensis, Nepeta cataria, Gerardia flava 
(common; last dark capsules conspicuous), Gerardia virginica (rare; flower-buds 
just beginning), Scrophularia lanceolata, Triosteum perfoliatum, Eupatorium  sessili- 
folium (flowers young bud), Helianthus divaricatus (flower-heads beginning form), 
Hieracium venosum, Rudbeckia serotina, Sericocarpus asteroides (if considered species 
Aster, the earliest flowering our area). Attendance Leader, Joseph 

July 23. Staten Island Arboretum. The campus Wagner College, situated 
natural Staten Island woodland, has quite lot native flora left. This augmented 
plantings cultivated trees and shrubs well several experimental 


y 
ae 
~ 


420 BULLETIN THE TORREY BOTANICAL CLUB 


rose gardens, which are supplied rose nursery. The native woodlands are composed 
large tulip-trees, American beech, red, black, scarlet, and white oaks well 
few sweet gum. The few flowering dogwoods are not very good condition. Several 
small red buckeye (Aesculus Pavia) are planted near one the buildings. the more 
formal plantings, near the main buildings, are number fine specimens Albizzia 
julibriscense and these were the height their bloom. Attendance 12. Leader, 
Mathilde Weingartner. 

July 30. Canarsie, Brooklyn, New York. The fact that our knowledge the distri- 
bution the flora still far from complete after more than 200 years study 
well illustrated the fact that the fifteen people who visited the Canarsie section 
Brooklyn July observed species plants, which have not previously 
been reported from Kings County. The writer has yet take field trip this area 
without being able add least one plant the county list. And Kings County 
means unique this respect. Listed below are the plants encountered the 
July field trip which have not been included earlier reports. asterisk preceding 
the name indicates new record for the county; the rest the species listed are 
the New York State Museum check list Kings County flora. 


Pteridium aquilinum latiusculum canadensis 
*Humulus japonicus annuus 

Polygonum caespitosum longisetum gigantea 
Panicum clandestinum 
negundo Phleum pratense 
paniculata Setaria viridis 
*Verbena urticifolia Carex vulpinoidea 

arvensis Rhynchospora glomerata 
spicata cyperinus 


Diodia teres 


practically every field trip late summer the question whether certain plant 
wild-lettuce sow-thistle usually arises, for both Lactuca and Sonchus are rela 
ively Actually, our area not difficult separate the two genera when 
they are flower. the Northeast, least, flowers Sonchus are yellow; Lactuca 
flowers may be yellow, bluish, or white (cream). The yellow Lectuca, however, has a 
filiform beak separating the body the achene from the pappus. Yellow-flowered 
plants with beaked achenes are therefore Lactuca; beak present, the plant 
Sonchus. The only fly the ointment yellow-flowered form biennis. The 
pappus of Sonchus is always very white; that of L. biennis, on the other hand, is sordid 
olivaceous tawny. Leader, Karl Brooks. 

August Franklin Lakes, This trip was enthusiastically attended, usual. 
Twenty species seed plants were conspicuous otherwise interesting enough record: 
three species smartweed, wild yam, starry campion, rattlesnake plantain (several 
bloom), early everlasting, sicklepod, seedbox (Ludwigia alternifolia), clearweed, 
ing fumitory, blue-curls, common thistle, star thistle, bergamot, ironweed, Joe-Pye-weed, 
jewelweed, red baneberry (with berries), and red elder (with berries). Half many 
ferns were recorded: lady-, New York, marsh, royal, interrupted, cinnamon, spinulose 
wood-, sensitive, grape (leathery), and walking. Many mosses and great variety 
mushrooms proved delight all both for identification and for photographs. Attend- 
ance 17. Leader, Kemp. 

August Silver Lake Park and Goodhue Woods, Staten Island, Many 
the trees and shrubs seen this field trip were coming into fruit. Blackberries were ripe, 
Rubus laciniata, Highbush (Viburnum opulum) showed red fruits 
while the horsechestnut and London plane tree showed round seed Solanum 
one could observe the flowers well the fruits all stages ripening. 
The trip terminated the home the leader, where supper was held. At- 
15. Leader, Mathilde Weingartner. 
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Book 


Marine Algae the Eastern Tropical and Subtropical Coasts the 
Americas. Taylor. The University Michigan Press, Ann Arbor. 


Among warm-water seas, the Caribbean second only the Mediterranean re- 
gards the length time and extent that its marine flora has been studied. Many genera 
and species, some with wide distribution tropical waters, are based upon material 
from this area. Professor Taylor has rendered outstanding service 
bringing together single volume knowledge the algae this historically and 
floristically important part the world. Nothing comparable exists for any other large 
area the The area covered extends from Bermuda and North Carolina 
southern Brazil, with few extensions range into Uruguay. Regions within this area 
for which major works lists species existed are Bermuda, North Carolina, Florida, 
the Bahamas, Cuba, Jamaica, Puerto Rico and certain other Antillean islands, and 
Brazil. 

Although previous facilitated Taylor’s task, they also immensely complicated 
it. Our predecessors did not have the opportunities available today (and many 
instances lacked the inelination) visit other institutions borrow material, and 
consequently they usually specimens new species referred them old 
species the basis comparison descriptions rather than materials. Taylor 
was confronted with vast number published records which had evaluate 
erder bring much order possible into the existing confusion. Many old records, 
including species originally described from the area, remain evaluated. Most 
these are listed the end the genus question; others are listed doubtful 
synonyms under accepted Some recorded species, the author suspects, have 
been overlooked him, for example, Phyllactidium marinum Grunow, reported from 
Guadeloupe, and Calloseris halliae Agardh, monotypie genus Delesseriaceae based 
upon material from Florida. These unresolved will plague algal geographers, 
but the author points out, this pioneer flora. have pursued all these problems 
would have taken many additional years work. One the tasks future students 
the Caribbean flora will and study the material upon which these records 
are Some the specimens undoubtedly have been lost, but voucher material for 
Derbesia fastigiata and Ectocarpus zonariae, both which had been erected Taylor 
but were relegated “uncertain records” the present work, would seem that 
was better position than anyone else will ever settle their status. 

the introduction the author gives brief discussion the geographic distribution 
the Caribbean algae, among other topics, and outstanding algal 
habitats the area, illustrated with excellent photographs. Guided his long 
experience with algal taxonomy, refrained from making elaborate comparisons with 
the floras other regions. share his view that our knowledge the floras most 
parts the world and the exact identity many species still inadequate that 
meaningless make such comparisons. 

The bulk the volume devoted description the taxa. Excellent illustrations 
are given the habit, and where necessary, the structural details large number 
species. Orders, families, genera, species, and varieties are characterized, and keys 
are furnished taxa below the rank order. The the area whence each 
species has been reported are listed and the references supporting this distribution are 
given. These references frequently, but not always, include the one containing the original 
description the species based upon Caribbean material. 


addition the author, the year publication each genus given. not 
clear, however, why this was done because almost invariably these references are not 
the bibliography. few instances the wrong author, and fairly large 
number cases the wrong date, given. 
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The sheer magnitude this work makes errors and oversights excusable, and yet 
seems function reviewer bring attention least some them. 

The nomenclature general up-to-date. The following are few oversights. The 
combination Pringsheimiella udoteae had previously been made Schmidt and 
the type Ulva lactuca latissima species Laminaria; the correct name 
Caulerpa racemosa var. chemnitzia (Esper) Weber-van Bosse racemosa turbin 
ata (J. Agardh) Eubank; the new combinations Caulerpa mexicana pectinata 
(Kiitzing) Taylor and serrulata (Kiitzing) Taylor both have Caulerpa 
pectinata Kiitzing basionym, which not permissible. The new variety caroliniana 
Rhodymenia pseudopalmata was not illustrated and hence invalid; Taenioma macrou- 
rum Thuret should nanum (Kiitzing) Papenfuss; Cryptopleura lacerata 
(Gmelin) Kiitzing should known ramosa (Hudson) Kylin Newton, 

The classification algae admittedly state flux and differences opinion 
exist the family position many genera and the ordinal position some 
classification some groups departs from that other recent authors. some 
instances these departures probably are oversights, other cases they may convey his 
personal convictions. However, has not presented arguments support his classi 
fications and not possible, therefore, evaluate them. 

In the green algae, Diplochaete is placed in the family Chaetopeltidaceae whereas 
Thivy has referred the Chaetosphaeridiaceae. any event, the Chaetopeltidaceae 
should not placed the Ulotrichales, Taylor has done, because the 
type this family, has been shown Korshikov member the 

The Dasycladaceae are assigned the Siphonocladales. The members this family 
possess number features which sharply distinguish them from all other green 
algae and there seems justification for not accepting the order 
Among the the author recognizes Chalmasia and overall 
morphology these two genera are very similar both Chalmasia and 
Acicularia the are calcified; they are free from one another Chalmesia 
cemented one another Acetabularia the cysts are (Taylor 
the and the degree are hardly characters sufficient magnitude 
warrant the splitting Acetabularia into three genera, Egerod has pointed out. 
The reproductive organs members the Dasydadales are gametangial nature 
and not correct refer them sporangia, Taylor has done. 

The family Valoniaceae (Siphonocladales) treated Taylor includes extremely 
heterogeneous assemblage algae. the genera the Caribbean, only 
lonia, Valoniopsis and Dictyosphaeria appgar referable this family. Halicystis 
stage the life history Derbesia (Siphonales, Microdictyon, Cysto- 
dictyon, and Anadyomene are usually placed the Anadyomenaceae, family which the 
reviewer in 1955 removed to the Cladophorales. Chamaedoris, Petrosiphon, Siphonocladus, 
Cladophoropsis and Ernodesmis are usually placed the Siphonocladaceae, and Boodlea 
and Struvea are usually placed the Boodleaceae. 

Mangenot has produced evidence confirming the opinion Blackman and Tansley 
that the family Phyllosiphonaceae (or least Phyllosiphon) belongs the Xanthophy- 
instead the Chlorophyceae (Siphonales). 

Haplospora vidovichii usually considered species Acinetospora and 
Kornmann has produced necessitating the removal Acinetospora 
from the Tilopteridales the would seem, therefore, that the Tilopteri- 
dales are not represented the Caribbean flora. 

Zonaria lacking paraphyses the sporangial sori and 
having paraphyses. Actually the situation the other way around. 

the Nemalionales, Gloiophlaea credited with two species, both which are 
Levring, however, that the type species Gloiophlaea lacks utricles. Gloiophlaea 
Setchell and caribaea Taylor are therefore probably not representative 
The precedent set 1900 recognizing the gametophytie and tetra- 
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sporangial generations Galaxaura separate species unfortunately followed this 
work, but with the gratifying departure that some instances suggestions are made 
which pairs “species” may stages the same life history. other red algae, 
the and tetrasporangial stages the species Galaxaura resemble each 
other and hoped that these plants become better known the field, the prac- 
tice assigning them different species can abandoned. 

new family erected for The position this genus 
has been uncertain for long time and the establishment new family 
modate probably justified. Neither Wurdemannia, which possesses zonately divided 
tetrasporangia, nor Gelidiopsis, however, should referred the Gelidiales. Gelidiopsis 
has been shown belong the Gracilariaceae the absence 
the ordinal position Wurdemannia remains uncertain but probably 
belongs either the Gigartinales the Cryptonemiales, both which possess genera 
with zonately divided sporangia. 

Phycology has been greatly furthered this volume. will used, with gratitude 
the author, large number the biologists concerned with the Caribbean biota 
and will serve reference work wherever marine algae are studied. There are still 
many problems relating the taxonomy the Caribbean algao that await solution. 
These have not been concealed this book, sometimes the works. 
hoped that students the algae will avail themselve the opportunities 
that exist today for travel and work the many marine laboratories that recent 
times have been established the Caribbean. Armed with Professor guide 
Botany, University California, Berkeley. 


Morphology the Angiosperms. Arthur Eames. xiii 518 pages 
New York, $13.50. 


“Morphology the Angiosperms” Professor Eames has produced distinguished 
volume which reflects the mature scholarship lifetime study and research. His 
familiarity with angiosperms has made possible comparative study. lesser botanist 
might have been overwhelmed the enormous literature angiosperms, this, however, 
was avoided placing emphasis upon evolutionary and their 
implications the selection material. The book divided into four parts: the plant 
body (66 pages); structures and processes concerned with reproduction: these inelude 
flower, androecium, stamen, pollen, pollination, male gametophyte, gynoec- 
ium, ovule, archesporium, embryosac, endosperm, fertilization, embryo, seed, and 
fruit (316 pages); morphology selected families (87 pages); and phylogeny the 
angiosperms pages). 

Botanists have impatiently awaited the completion “Morphology the Angio- 
sperms” and now that has appeared will both disappointed and delighted; disap- 
pointed that not inclusive compendium, for much material important 
specialists has been eliminated, and delighted that Professor Eames has prepared 
eminently usable textbook for graduate level classes. Students who have mastered 
this text will aware the areas where research can attempted angiosperms 
most profitably. Structure having implications, especially that yielding picture 
primitive angiosperms, fully and illustrated; then and 
interpreted. Consequently the student not left with conflicting interpretations and 
theories but rather with Professor Eames’ clearly reasoned conclusions, Admittedly 
this method has advantages and disadvantages; these need not discussed here for 
they are familiar subjects debate The most serious shortcoming 
the book the complete elimination reference the admirably selected list 
literature citations the close each chapter. This has shortened the text somewhat 
but the expense the students’ time discovering the for much the 
material True, the large number illustrations with citation their source 
helps tie the text the literature. 
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Chapter “The may taken illustrating the breadth and scope 
treatment. Here our knowledge the carpel detailed under the following headings: 
form and the carpel, modification the follicular the solid carpel, the 
stigma and transmitting tissue, placentation, morphological nature the carpel, 
ontogeny the anatomy the carpel, and the inferior ovary. This 
excellent reporting but Eames goes further, for example the closure 
the carpel, warns the student that while the closed may cited 
distinguishing characteristic angiosperms yet not ancient angiosperm char- 
acteristic but still the process being established. Closure has occurred many 
ways and independently many lines, and while conduplicate closure undoubtedly 
primitive, vascular anatomy suggests that involute closure has not been derived from 

Chapter 4, “The Androecium”, Chapter 6, “The Gynoecium”, and Chapter 11, “Notes 
the Morphology Selected are not only the outstanding chapters the 
book but are not equalled elsewhere the literature angiosperms. The foliar nature 
the primitive stamen and strongly endorsed the extent that: “the vaseular 
structure stamens, whole, gives support the hypothesis telome structure 
in the stamen;---” and “---, none of the twentieth century concepts of the nature of the 
earpel can displace the classical view that the carpel fertile lateral appendage 
determinate stem tip.” Chapter attempt made suggest “family tree” 
but instead illustrate the sum total primitive and advanced taxa 
commonly regarded primitive viz., the Ranales, Dilleniales, Piperales, Verticillatae, 
Helobiales, Liliales and Palmae. This treatment has the advantage placing emphasis 
on the presumed origin of angiospermy but fails to focus attention on either the extent 
specialization the retention primitive features highly evolved angiosperm 
taxa, 

The essay phylogeny the angiosperms (Chapter 12) will very useful stu- 
dents for brings together the principal theories the origin the 
angiosperms—Stachyospory-Phyllospory theory, Isoetes-monocotyledon theory, Conifer 
theory, gymnosperm-Gnetales-angiosperm theory, Anthostrobilus theory, 
Caytonialian theory and Pteridosperm theory—, all are rejected. Professor Eames’ 
considered opinion best summarized his own words: “Ancestry for the angiosperms 
should probably sought far back the line, far the Permian, 
when beetles are first known. Seed bearing perhaps not essential character the 
ancestral forms.” 

The publishers are congratulated: the format dignified becomes ad- 
vanced textbook, the illustrations not overshadow the text but for the most part are 
line drawings fully adequate for their purpose, there are few errors, 
and the index (40 pages) gratifyingly complete. 

“Morphology the Angiosperms” will used widely textbook the graduate 
level. Certainly merits such JOHNSON, Department Botany, 
Rutgers University 


Growth, Development, and Pattern. 555 pp. 252 figs. 
Freeman. 1961. $10.00. 


Although modern studies and speculations concerning viruses and the origin life 
tend obliterate the distinction between the animate and inanimate, morphogenesis 
still points fundamental differences. How plants and animals, including ourselves, 
manage elaborate themselves into the complex, specific forms find the organic 
world remains, for all new factual knowledge, still profound mystery and the most 
intriguing theoretical problem biology. Other inquiries may currently prove more 
fruitful they draw upon the already well-developed sciences and chemistry, 
but eventually have meet the challenges morphogenesis forging new concepts 
embrace within human understanding the unique phenomena development. 

Naturally book today can this for and should satisfied with personal 
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orchestrations selected data which good minds have devoted their best thoughts, 
urging always closer future “break-through” our comprehension morphogenesis. 
Such the present volume which perhaps also the summing life-time’s study 
the distinguished zoologist. 

Berrill’s work notable drawing our attention the amazing performances 
“simpler” and less well-known forms than starfish and amphibia—coelenterates, worms 
several phyla, and tunicates, colonial animals which the resemblances 
plants most striking. There are two chapters summarizing our knowledge 
the development the vegetative shoot and the floral apex. Although these discussions 
cannot far revealing fundamental and similarities between plants and 
animals, their inclusion worthwhile effort toward integration approaches 
morphogenesis and intriguing parallels are discovered. These have with the rela- 
tionships between growth and form which Berrill especially good, correlating growth 
phases and size embryonic fields with morphogenetic events. 

Since theory lies still the future, Berrill sticks close the empirical, and his 
presentation of selected types—Acetabularia, Stentor, Volvox, Dictyostelium, Hydra, 
certain jellyfish-hydroids, tube worms, flatworms, sea squirts, precise detail 
and augmented series 252 excellent drawings. Yet central chapter Berrill 
achieves outstanding set first-order generalizations unifying his most varied 
material—both plant and animal—and these will doubt provide very useful guide 
later theory. The theory envisions emerging would postulate cell surface 
pattern the basis unicellular morphogenesis, evolving trans-cellular 
network multicellular organisms, necessarily addition what and 
analysis reveals, intimately correlated with growth, and guiding the otherwise 
mysterious and paradoxical transformations the development and regeneration 
organic forms.—VANCE TARTAR, University Washington. 


Manual Vegetation Analysis. Stanley Cain and 
Oliveira Castro. pp. figures. tables. Harper Bros. New 
York. 1959. $7.50. 


the preface Dr. Cain writes the intention the authors prepare small 
manual concepts and methods” that might value the National Malaria Service 
Brazil and the growth the scope the manuscript “beyond the original intent”. 
Perhaps the title the work should have been changed conform with its extended 
scope. This book certainly more than “Manual Vegetation Analysis”. However, 
its central interest lies “in the application phytosociological concepts and methods, 
most which had originated the north temperate regions, and had not yet been 
well tested under tropical conditions Brazil”. 

Manual Vegetation Analysis, “restricted techniques and problems 
physical description discusses (with the biotie 
community concepts and the synusial structure vegetation and, 
great and interesting detail, the nature the tropical rain forest (with interesting 
comments the monoclimax hypothesis Clements the light strong persistent 
influences upon Brazilian rain forest vegetation). page 104 launches into 
analysis proper, dealing with standard methods the day (single plot, multiple plot 
and plotless sampling), then turning problems abundance, density, frequency, 
dominance and the problems sample size and “quadrat” type. Chapter deals with 
the combination community charcteristics (association tables, 
dominance indices, continuum synthesis, coverage-stratification diagrams, etc.). 
concepts presence, and fidelity are dealt with the next chapter while the 
final chapter deals with life forms and the slightly investigated leaf-size classes. There 
list 425 references and abbreviated index, through which one may move 
the text find further information concerning 86, only, the 237 terms listed the 
glossary. 
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The budding ecologist will find too little the Manual that helpful assessing 
quantitative approaches judging sampling efficiency. The authors stress the need for 
the quantitative approach: page 108ff the nested plot technique set forth without 
reserve, page 153 there the barest hint its possible unsuitability, and then 
page 176 this technique blamed for gross underestimation 
the total flora stand investigated Evans and Cain. The authors note that 
“the ultimate test any methodology its usefulness for the purposes hand, inelud- 
ing its relative page 121ff they set forth details for random distribution 
sample plots and for regularized such plots, but without word 
concerning the comparative values the methods; page 133 the simple statement 
made that “where practicable random sample preferred”. But it? The 
merits versus random sampling are still under discussion, with considerable 
evidence superiority sampling under certain conditions. The Manual 
makes reference studies such those Mesavage and Grosenbaugh (J. Forestry, 
54: 569-576, 1956). Quantitative ecological studies to-day must subjected the 
searching light statistical criticism but the inexperienced worker will not made 
statistically wary perusing the Manual. would well advised place beside 
copy Quantitative Plant Ecology (New York. Academic Press, 
1957.). 

Although the printing high quality, with figures and tables adequate size 
and elarity, definite lack polish characterizes the Manual. not restricted 
the almost inevitable typograhical and proof-reading errors the strange reference 
Selaginella fern but extends various tables and figures lacking appropriate 
literature citations. The uninitiated will certainly have trouble with the density per- 
page 196. Omission one varzea species from Table together with 
confusion ratios and species totals the accompanying text, does not sug- 
gest map with the Brazilian place names used the text would have made 
useful end-paper, particularly the light the fact that the Manual more than 
manual, presenting least tables and figures and much text material dealing with 
hitherto unpublished data from the Brazilian studies the 

This review not written ecologist but botanist exploring the field 
plant ecology. Leaving aside the question polish and the inadequate treatment 
quantitative problems, there much great interest and value the Manual. Refer- 
ence will made few items only. Raunkiaer’s law frequency considered 
some detail, with the effect quadrat size set forth, the discussion leading 
“the that close fit data Raunkiaer’s law real 
measure adequacy sampling, nor itself adequate measure the 
homogeneity community”. Preston’s analysis the law frequency terms 
Gaussian distribution the species ecological assemblage also set forth 
considerable detail. There good tied into Preston’s data the common- 
ness and rarity species, the usefulness plotting species-area data semi- 
paper, estimate the number species present given area 
partially investigated community. 

given far more than the conventional treatment, the consideration 
dominance being particularly interesting, not only relates obvi- 
ously closed communities but “open” communities where nonetheless the subterranean 
living space may fully and ecological dominance thus expressed 
superficial appearances the contrary. 

There interesting treatment fidelity, with adequate justification for the 
statement that “In general, the farther one goes geographically from the location 
particular study, the less fidelity have ‘fidelity data’.” 

There extended treatment life forms with comparative data that indicate 
the wisdom using measures cover well species lists for the construction 
life-form spectra. similar treatment suggested for leaf-size spectra. 

Possibly the greatest value “Manual Vegetation Analysis” lies the clear 
way which the authors indicate the inadequacy various temperate zone approaches 
for analyzing tropical They analyze very carefully, for instance, Katz’s con- 
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cept homologous series twin associations and its usefulness for expressing floristic 
and relationships when applied area poor species and with rigorous 
environment but they show that can not have value system vegetation classi- 
forests and the use profile diagrams they point the need for distinguishing 
transgressives from life-form groups demonstrate any fundamental stratification that 
may exist. The book whole points the complications tropical vegetation and the 
need for exercising skill and imagination designing methods analysis suitable 
the individual research area and may that the most useful treatment 
tropical vegetation one that puts “considerations microenvironment and 
succession and climax secondary position” while these considerations loom 
increasingly large sites vegetation analysis progressively removed 
towards the Bishop’s University, Lennoxville, 


Laboratory Studies General Botany. William Carlton. 
pp. 309 figs. The Ronald Press Company. 


Carlton and The Ronald Press Company have produced exceedingly fine manual 
for the laboratory work conventional course general botany, and reasonable 
price. conventional starting with “The Plant Survey”, followed 
by the Angiosperm plant as a whole, the seed, germination, the microscope, cells, tissues, 
cell division, and then five exercises plant physiology precede the study organs. 
Those who prefer study organ structure before function may change the sequence, 
course, but most this cellular physiology, fact which sometimes overlook. 
all there are exercises based upon higher plants, including heredity. Then begins 
the usual survey the plant kingdom followed taxonomy Angiosperms, ecology, 
plant geography—one exercise each—a total exercises. 

Spiral binding permits full opening and flat pages for easy reference and for writing. 
The instructor then faced with the decision about grading. The author has grouped 
illustrations and pertinent questions are the end each Shall the instructor 
ask the student mutilate his book tearing these out hand shall retain 
the manual the laboratory and turn the exercise for grading? The author suggests 
that students “read through the assigned exercise exercises several times before 
coming the laboratory.” experience that questions get answered and 
drawings get labelled the course this reading. The result slighting manipula- 
tion and observation the laboratory. 

The experiments and observations are largely those that the instructor will have 
done several many years ago. The Sachs chain there, with mention Sachs. 
There are equations representing photosythesis respiration, which commend- 
able. The equation misleading least and one 
point the author “bubble this gas through container barium hydroxide.” 
Another careless statement refers colloidal system “solution.” would perhaps 
have saved numerous people disappointment the experiment placing under 
funnel anticipation collecting and identifying gas had been omitted. 

the credit side exercise soils, one vegetative reproduction, and one 
“Nature and Classification Fruits.” will differ their reaction these 
exercises and the one Plankton, particularly some the experiments them, 
but they add the completeness course general botany where the environment 


the living plant considered. most commendable characteristic the manual 


the fact that students are direeted something about what they study. Many ways 
taking and recording data are employed. Where drawings are provided, which 
most the time, they are excellent. Questions the experiments deal with the manipu- 
lation going on, while those the end the exercise often require more application, 
interpretation, and/or supplementary information. Another useful 
tabulation page references for each exercise nine the commonly used textbooks. 
SMALL, Douglass College, Rutgers, the State University New Jersey. 
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The Plant Community. Herbert Hanson and Ethan Churchill. 
xii 218 pages. Illus. Reinhold Publishing Corp. 1961. 


Upon reading the Foreword Peter Gray, the Preface, and the Introduction 
this book was impressed with the likelihood new and refreshing approach 
the subject matter plant ecology. The table Contents bore this out. There 
division the text into characteristics the organisms and characteristics the 
Plants and plant communities are course the product the whole 
environment and that concept held from cover cover. 

After reading the book about the desirability this approach. 
find out what the authors have say about the relation the plant plant community 
soil, one must read the whole book through the index carefully. The same true 
other environmental this good? certainly supports the statement the 
Preface: the authors have adopted the central theme this book the formation 
and nature the plant community” (p. ix). that enough for course 
ecology? The “relations species the physical environment” (climate, soil, topog 
raphy) pages which least six are taken with charts, pictures, and 
tables. Mostly the factors are applied discussion ecological amplitude. But these 
factors recur subsequent discussions particularly those dealing with dynamics and 
plant communities. the approach may desirable. 

The using this text will have much supplementary work do, not supply 
ing factual material but supplying enthusiasm for the subject. The definitions, facts, 
terms appear quite complete but they are only that with some examples and illus 
The subject does not come alive, yet what more alive than plant community? 
One would expect two eminent plant ecologists have used and evaluated several 
methods community analysis and measurement. Nevertheless the quadrat method, 
while receiving the most discussion limited grassland its treatment, which 
The authors then list seven methods, also for grassland only, and state, page 
103, “The methods have been described numerous publications and summarized and 
evaluated few.” Citations are then indicated paper Dorothy Brown which 
should complete (223 pages methods) and one the senior author which surely 
has very little space devoted methods. Both papers are based grasslands. One 
understand the interest and recognize the competence these men the grassland 
biome but should author not overcome his 

This provincialism sometimes fouls the use terms well methods. Basal 
area introduced page 102 and rather thoroughly discussed but there 
tion that trees have basal area which commonly used the analysis such commu- 
nities. The tables are generally informative but the stand table (Table 117) falls 
short this that the “No. vascular spp. per appears vary frequently from 
that indicated. this table could lead interesting discussion the relative 
merits the Hult-Sernander seale (for which reference cited) and estimated 
pereentage as a means of evaluating cover importance. 

There rather generous use photographs but either the authors’ selection 
the publishers’ reproduction leaves much desired too many cases. 

There commendation due well criticism. The discussion and 
chapter titled “Habitat pattern, changes, and climax” deserves full com 
mendation Many instructor may use basis for prolonged dis 
climax, particularly, but when over the concept climax the present 
authors present quite likely the one taken away the student. may not 
too clear without field experience and further study but will meaningful and 
useful. 

The bibliography contains titles and hoped that the students will 
make reference great many the citations. found the index satisfactory and 
useful since cross referencing was more less required times—about environmental 
factors and methods, for instance. 

The authors have provided what they promised the Preface and the book will 
fulfill the uses which they SMALL, Rutgers, The State University 
New Jersey. 
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INDEX AMERICAN BOTANICAL LITERATURE 
COMPILED 
CLARK ROGERSON 
WITH THE COLLABORATION 


LAZELLA SCHWARTEN, HERMAN BECKER 


TAXONOMY, PHYLOGENY AND FLORISTICS 


ALGAE 

Dawson, Yale. guide the literature and distributions 
algae from Alaska the Galapagos Islands, 15: 370-461. 
Jul 1961. 

Dawson, Yale. Plantas marinas zona las mareas Salvador 
(Intertidal marine plants Salvador). Nat. 389-461. 
Jul 

Dixon, Peter The occurrence tetrasporangia and 
the same thallus cristata Turn.) Ag. Canad. Jour. 
Bot. 39: 541-543. 26 Mai 1961, 

Drouet, Francis. new name the algal genus 16: 
Jul 1961. 

Dyer, Denzel Gafford, Robert Some thermophilic 
blue-green alga. 134: 616, 617. Sep 1961. 

Schlichting, Harold Viable algae and protozoa the atmosphere. 
Lloydia 24: Jun Aug] 1961. 

Sparling, Shirley report the culture some species Halosaccion, 
Rhodymenia and Fauchea. Am. Jour. Bot. 48: 493-499. Jul 1961. 


FUNGI 

Arnold, Ruth Horner Russell, Cucurbitaria staphula Populus and 
its association with Macrophoma tumefaciens. Mycologia 52: 

Barr, Rita Tomes, Variation the tomato-leaf-mold organism, 
Cladosporium Am. Jour. Bot. 48: 512-515. Jul 1961. 

Batra, Lekh New species from India—I. 52: 
524-527. Mai-Jun 1960 Aug 665-667. Jul-Aug 1960 
Aug 

Batra, Lekh Francke-Grosmann, Helene. Contributions our knowledge 
Am. Bot. 48: 453-456. Jul 1961. 

Baxter, John Aquatic hyphomycetes from Wyoming. Mycologia 52: 
654, 655. Jul-Aug 1960 [28 Aug 1961]. 

Bianchi, small-colony variant Candida albicans. Am. Jour. Bot. 
48: 499-503. Jul 1961. 

Ristis, Pleomorphism and growth Trichophyton mentagrophytes. 
Mycologia 52: 394-409. 1960 Aug 1961]. 
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Chowdhury, Notes fungi from Assam, 24: 94-96. Jun 
1961. 

Cummins, George Greene, The rust fungi Muhlenbergia, Sporo- 
bolus, and related genera. Brittonia 13: Jul 1961. 

Cunningham, John Hagedorn, Notes the flagellation zoospores 
Aphanomyces euteiches. Mycologia 52: 652-654. Jul-Aug 1960 [28 
Aug 

Dick, Esther A. & Snell, Walter H. Notes on boletes. XIII. Mycologia 52: 
1960 Aug 1961]. 

Durrell, Shields, Lora Mangum. Fungi isolated culture from soils 
the Nevada test site. Mycologia 52: Jul-Aug 1960 [28 Aug 

Ellis, John Plasmogamy and ascocarp development Gelasinospora calo 
Mycologia 52: 557-573. Jul-Aug 1960 [28 Aug 

Eslyn, Wallace New records forest fungi the southwest. Mycologia 
52: 381-387. 1960 Aug 

Goos, Roger Basidiomycetes isolated from soil. 52: 
Jul-Aug 1960 [28 Aug 

Hanlin, Richard Studies the genus Factors influencing 
perithecial formation culture. Bull. Torrey Club 88: 95-103. 

Hesseltine, Relationships the Mycologia 52: 460 
474. 1960 Aug 1961]. 

Hwang, Shuh Wei. Effects ultra-low temperatures the viability selected 
fungus strains. Mycologia 52: Mai-Jun 1960 Aug 
Jenkins, Anna Old tombstone inscription recording death family from 
mushroom poisoning. Mycologia 52: 521, 522. 1960 Aug 

1961}. 

Karling, John Synchytrium pilificum America. Mycologia 52: 

Kevorkian, Arthur Elsinoé Bouchea prismatica Cuba. Mycologia 52: 
523, 524. Mai—Jun 1960 Aug 1961]. 

Korf, Richard Nomenelatural notes. The generie name Plicaria. 
cologia 52: 648-651. Jul-Aug 1960 [28 Aug 

cillium and Aspergillus. Mycologia 52: 545-551. Jul-Aug 1960 [28 Aug 

Kuehn, Harold Fungi New Mexico. Mycologia 52: 535-544. Jul-Aug 
1960 [28 Aug 1961]. 

Lichtwardt, Robert position the and related fungi. 
Mycologia 52: 410-428. Mai—Jun 1960 Aug 1961]. 

McMillen, Shirley. Another source Mycotypha dichotoma. Mycologia 52: 
652. Jul-Aug 1960 [28 Aug 

Morrison, Ralph Studies clonal isolates Erysiphe 
leaf disk Mycologia 52: 1960 Aug 1961]. 
Morton, Donald Reducing and mite infestation culture media. 

Mycologia 52: 658-661. Jul Aug 1960 [28 Aug 1961 a 

Mullins, Thomas. The life cycle and development Dictyomorpha gen. 
nov. (formerly genus the fungi. Am. Jour. 
48: Mai 1961. 
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Page, Variation the banana-wilt pathogen, Fusarium oxysporum 
cubense. Canad. Jour. Bot. 39: 545-557. pls. Mai 1961. 

Petersen, Ronald Observations Coprinus ephemerus. Mycologia 53: 513. 
1960 Aug 1961]. 

Petersen, Ronald Some soil and coprophilous fungi from the south 
area. 52: 552-556. Jul-Aug 1960 [28 Aug 

Peterson, John extremely tolerant yeast from human My- 
cologia 52: 663, 664. Jul-Aug 1960 [28 Aug 

Peterson, Host alternation spruce broom rust. Science 134: 468, 469. 
Aug 1961. 

Rangaswami, Chandrasekaran, Cercospora leafspot Luffa acutangula, 
Mycologia 52: 514-516. Mai-Jun 1960 [8 Aug 1961}. 

Rangaswami, Sambandam melongenae causing leafspot 
and fruit eggplant and fruit rot Mycologia 52: 517-520. 

Ritchie, Don. Endogenous conidium production Pestalotia. Mycologia 52: 
655-658. Jul-Aug 1960 [28 Aug 1961]. 

Robinson, Variability within isolates Verticillium albo-atrum from 
potato. Jour, Pl. 41: pl. Jul 

Ross, Ian Sporangial development Lamproderma 
logia 52: Jul-Aug 1960 [28 Aug 

Saksena, Vaartaja, Taxonomy, morphology, and pathogenicity 
Rhizoctonia species from forest nurseries. Canad. Jour. Bot. 39: 
pls. Mai 1961. 

Mycologia 52: Jul-Aug 1960 [28 Aug 1961]. 

Sprague, Roderick. Some leafspot fungi western 
52: 357-377. 1960 Aug 1961]. 

Sclerospora Iseilema Bull. Torrey Club 88: 
[17 Jul] 1961. 

genus the Ustilaginales. Mycologia 52: 475-479. 1960 
Aug 

Tyler, Indole derivatives certain North American mushrooms. Lloydia 
24: 71-74. Jun Aug] 1961. 

Clyde Holland, Margaret Resting spores Phlyctochytrium 


planicorne. 52: Mai-Jun 1960 Aug 


SPURMATOPHYTES 
Alain, Brother. Palms Cuba. Principes 59-70. Apr 1961. 
Anderson, Edward study the proposed genus Suee. 
Jour, 33: 122-127. Jul-Aug 1961. 
Andrews, new orchid records for Ontario. Rhodora 63: 175, 176. Jun 
Jul] 1961. 
Breitung, August Cultivated and native Agaves the southwestern United 
States, part Suce. Jour. 33: 119-121. Jul-Aug 1961. 
Brizicky, George synopsis the genus Columellia (Columelliaceae). 
Jour. Arnold Arb, 42: 363-372. Jul 1961. 
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Brizicky, George The genera Violaceae the southeastern United States. 
Jour. Arnold Arb. 42: Jul 1961. 

Brown, Notes Haworthias. Cact. Suce. Jour. 33: 118. Jul-Aug 1961. 

Cardenas, M. New Bolivian eacti, part VII, coneluded. Caet. Suce. Jour. 33: 
Jul-Aug 1961. 

Cave, Marion Arnott, Howard Cook, Stanton Embryogeny the 
California peonies with reference their Am. Jour. 
Bot. 48: 397-404. 23 Mai 1961. 

Chisaki, Francia Ornduff, Robert. Plagiobothrys austinae (Greene) 
Johnston: new addition the Oregon flora. 16: Jul 
1961. 

Dodson, Frymire, Preliminary studies the genus Stanhopea 
Missouri Bot. Gard. 48: 137-172. pl. Mai 1961. 

Dress, William Notes the cultivated Compositae The 
Dracopis, Echinacea, Ratibida, and Rudbeckia. Baileya 67-83. 
Jun 1961. 

Dressler, Robert reconsideration Encyclia (Orchidaceae). Brittonia 
13: 253-266. 15 Jul 1961. 

Dressler, Robert Index orchid names—1960. Ann. Missouri Bot. Gard. 
48: Mai 1961. 

Dressler, Robert The systematic Cryptocentrum (Orchidaceae). 
Brittonia 13: Jul 1961. 

Gillett, George W., Howell, John Thomas Leschke, Hans. flora Lassen 
Voleanie National Park, California. Wasmann Jour. Biol. 19: 1961. 

Glassman, Notes the grass flora the Chicago region, Rhodora 
63: 130-138. Mai 1961. 

Greenidge Patterns distribution sugar maple, Acer 
Marsh., Northern Cape Breton Island. 66: 138-151. 
Jul 1961. 

Harrington, “Single-Needled” loblolly pine. Am. Nat. 66: 250. 
Jul 1961. 

Heimburger, Margaret. karyotpye study Anemone drummondii and its 
hybrid with Canad. Jour. Bot. 39: Mai 1961. 

Hillman, William 8S. The Lemnaceae, or duckweeds. A review of the de- 
and experimental literature. Bot. 27: 221-287. Apr—Jun 
1961. 

Ingram, John. Studies in the cultivated Ericacese 1. Leucothoe. Baileya 9: 
57-66. Jun 1961. 

James, Endemism Florida. Brittonia 13: Jul 1961. 

Jayaweera, Palms the Royal Botanic Gardens, Peradeniya, Ceylon. 
Principes 53-59. Apr 1961. 

Johnston, Marshall new species Haplopappus from Mexico. Rhodora 
63: 177-179. Jun [13 Jul] 1961. 

Kawano, Shoichi. the natural hybrid population Canad. 
Jour. Bot. 39: pl. Mai 1961. 

Kobuski, Clarence Studies the Theaceae, XXXII. review the genus 
Ternstroemia the Philippine Islands. Arnold Arb, 42: 
1961. 

Lehr, Harry. Additions and corrections flora Rockland County, New 
York. Bull. Torrey Club 88: Jan—Feb 1961. 
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LeMaire, range extension for Parapholis incurva. Rhodora 63: 176, 
177. Jun [13 Jul 1961]. 

Askell. Some notes Myriophyllum spicatum. Rhodora 63: 139-145. 
Mai [15 Jun] 1961. 

McGregor, Ronald L., Harms, Vernon Poindexter, Jerold New plant 
records from Kansas. Rhodora 63: Mai [15 Jun] 1961. 

Jun 

Moran, Reid. Sedum furfuraceum, new species from San Luis Potosi, México. 
Suce. Jour. 33: Jul-Aug 1961. 

Moran, Reid. Stegnosperma cubense and Gossypium klotzchianum 
not known the Revillagigedos. 16: 108, Jul 1961. 

Mosquin, Theodore. covillei Greene, tetraploid species from the 
Mojave desert. 16: Jul 1961. 

Moul, Edwin Notes the flora Penikese Island, Massachusetts. Rhodora 
63: 149, 150. Mai 1961. 

Mukherjee, Barid Vickery, Robert Chromosome counts the genus 
Mimulus 16: 104, 105. Jul 
Muller, Cornelius The origin Quercus fusiformis Small. Jour. Linn, 

Soc. Bot. 58: Jul 1961. 

Mulligan, Gerald The genus Canada. 16: 
Jul 

Nevling, Lorin revision the genus Linostoma 
Arnold Arb, 42: Jul 1961, 

Palmer, Ernest Mentzelia albescens and Lonicera xylosteum Missouri. 
Rhodora 63: 118, 119. Apr 1961. 

Perdue, Robert new variety Rhodora 63: 119, 120. 
Apr 

Perdue, Robert Kraebel, Charles The rice-paper 
papyriferum (Hook.) Koch. Bot. 15: 165-179. 1961. 
Rambo, Balduino. Bignoniaceae riograndense. Bot. Jan 

Read, Robert Madagasear’s three-sided palm—Neodypsis 
cipes 71-74. Apr 1961. 

Reeder, John Norstog, Knut The status Hierochloé nashii and its 
relationship Bull. Torrey Club 88: 
{17 Jul] 1961. 

St. John, Harold. Revision the genus Pandanus Stickman, Part new 
species [P. feruliferus| from Oeno Island, Tuamotu 
Sei, 15: Part Disposition some later homonyms. 327. Part 
Pandanus the Maldive Islands and the Seychelles Islands, Indian 
Ocean. Jul 1961. 

Sherff, Earl Edward. Bidens connata var. gracilipes western Michigan. 
Rhodora 63: 145. Mai 1961. 

Skinner, Don Seeking the elusive Agave 33: 
105-107. 1961. 

Solbrig, Otto Synopsis the genus 
dora 63: 151-164. Jun [13 


Stevens, Plants Fargo, North Dakota. Nat. 66: 


Jul 1961. 
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Stone, Donald Ploidal level and stomatal size the 
Brittonia 13: Jul 1961. 

Tomlinson, The problem 33, 34. Jan 1961. 

Compositae. Mexican and Guatemalan species. Rhodora 63: 
Mai 1961. 

Tyler, Chemical plant families medicinal importance. 
Pteridophytes, gymnosperms and Lloydia 24: 
Jun Aug] 1961. 

Wilbur, Robert Daoud, Hazim The genus Lechea (Cistaceae) the 
southeastern United States. Rhodora 63: Apr 1961. 

Winterringer, Glen Eragrostis curvula from Illinois. Rhodora 63: 148. 
Mai Jun] 1961. 


ECOLOGY AND PLANT GEOGRAPHY 

Bassett, J.. Holmes, MacKay, Phenology several plant 
species Ottawa, Ontario, and examination the influence air 
temperatures. Canad. Pl. Sci. 41: Jul 1961. 

Blydenstein, John. The Russian school phytocenology. Ecology 42: 575-577. 
Jul 1961. 

15: 347-351. Jul 1961. 

Cooper, Charles Pattern ponderosa pine forests. Ecology 42: 
Jul 1961. 

Gibson, Dorothy. Life-forms Kentucky flowering plants. Am. Nat. 
66: Jul 1961. 

Golley, Frank Energy values materials. Ecology 42: 
Jul 1961. 

Hurd, Richard Grassland vegetation the Big Horn Mountains, Wyoming. 
Ecology 42: 459-467. Jul 1961. 

Kadlec, John further comment the ecology woolgrass (Scirpus 
42: 591, 592. Jul 1961. 

Laessle, Albert study Jamaican bromeliads. 
Ecology 42: 499-517. Jul 1961. 

Latting, June. The biology Desmanthus Ecology 42: 487-493. 
Jul 1961. 

Lemon, Paul Forest ecology ice storms. Bull. Torrey Club 88: 21-29. 
Jan-Feb 1961. 

Lems, Kornelius. Botanical notes the Canary Islands, IIT. The life form 
spectrum and its interpretation. 42: 569-572. Jul 1961. 

Lewis, William Bender, Michael. Effect cover duckweeds and the 
alga Pithophora upon the dissolved oxygen and free carbon dioxide 
small ponds. Ecology 42: 602, 603, Jul 1961. 

North, Life-span the fronds the giant kelp, Macrocystis pyrifera. 
Nature 190: 1214, 1215. Jun 1961. 

Potter, Loren Moir, Ross. study burned deciduous 
woods, Turtle Mountains, North Dakota. 42: 468-480. Jul 1961. 

Shanks, Olson, First-year breakdown leaf litter southern 
Appalachian forests. Science 184: 194, Jul 1961. 

Quercus. Canad, Jour. Bot. 39: Mai 1961. 
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Webster, Grady The altitudinal limits vascular plants. 42: 
Jul 1961. 

Wells, Philip Succession desert vegetation streets Nevada ghost 
town. Science 134: 670, 671. Sep 1961. 


GENETICS 
(including cytogenetics) 
(See also under Morphology: Haskell; under Phytopathology : Knott & Shen) 

Beamish, Katherine Studies meiosis the genus the Pa- 
northwest. Canad. Jour. Bot. 39: pls. Mai 1961. 

Coe, test for somatic mutation the origination conversion-type 
inheritance the locus maize. Geneties 46: 707-710. Jul 1961. 

Coe, Some observations bearing plasmid versus gene hypotheses for 
conversion-type phenomenon. Genetics 46: 719-725. Jul 1961. 

Davies, Roy Wall, Induced mutations the locus Trifolium 
repens. Reduction below the additive base line fractionated doses 
gamma radiation. Geneties 46: Jul 1961. 

Davis, Rowland Suppressor pyrimidine mutants and its 
relation arginine synthesis. Science 134: 470, 471. Aug 1961. 
James, Alan Papazian, Haig Enumeration quad types diploids 

and Genetics 46: 817-829. Jul 1961. 

Kitani, Yoshiaki, Olive, Lindsay El-Ani, Arif Transreplication and 
crossing over Sordaria Science 134: 668, 669. Sep 1961. 

tion tomato affecting two cell layers. Geneties 46: Jul 1961. 

46: Jun 1961. 

Magoon, L., Hougas, Cooper, Chromosome pairing dif- 
ferent ploidy levels tuber-bearing Solanums. 57: 
279-297. Mai 1961. 

Meiselman, Newton, Sparrow, Arnold Gunckel, James The radio- 
sensitivity two species Nicotiana and their hybrid. 
Bull. Torrey Club 88: 1961. 

Nuffer, Mutation studies the locus maize. mutable allele 
controlled Dt. 46: Jun 1961. 

Pershad, Guru Bowen, Differential sensitivity gamma irradiation 

Peterson, Peter Mutable the system maize. 46: 
759-771. 31 Jul 1961. 

Price, Sam. Cytological studies Saccharum and allied genera VII. Maternal 
Bot. Gaz. 122: Jun 1961. 

Rees, Genotypic control chromosome form and behavior. Rev. 27: 
288-318. 

Robertson, Donald Linkage studies mutants maize with pigment 
deficiencies endosperm and seedling. Genetics 46: 649-661. Jun 


Robertson, Donald Anderson, Temperature-sensitive alleles the 
locus Jour. Hered. 52: 53-60. 

Ryan, Francis Olive, Lindsay The importance work 
for the genetics fungi. Bull. Torrey Club 88: 
Jul] 
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Sanwal, Lata, Madhu. dehydrogenase single-gene mutants 
Neurospora deficient amination. Nature 190: 286, 287. Apr 1961. 

Jour. 52: 1961. 

Bull. Torrey Club 88: 115-118. Mar-Apr [17 1961. 

Welsh, J. N., Green, G. J. & McKenzie, R. I. H. New genes for resistance to 
races oat stem rust. Canad. Jour. 39: pl. Mai 1961. 


MORPHOLOGY 
(including anatomy and cytology in part) 


(See also under Fungi: Ellis, Ross; under Spermatophytes: Cave et al.) 

Bailey, Comparative anatomy the leaf-bearing Cactaceae, Form 
and distribution erystals Pereskia, Pereskiopsis and 
Jour. Arnold 42: Jul 1961. 

Bonga, method for sectioning plant material using cellulose tape. 
Jour. Bot. 39: 729. pl. Mai 1961. 

Bonner, Walter Voss, Dinor Some mitochondria 
extracted from higher plants. Nature 191: Aug 1961. 

Brown, Clair Palynological Louisiana State Univ., 188 pp. 
1960. 

Deshpande, Bhatnagar, Prabha. Apical meristems Ephedra 
Bot. Gaz. 122: 279-284. Jun 1961. 

Evert, Ray Franklin. Some aspects cambial development Pyrus communis. 
Am. Jour. Bot. 48: 479-488. 19 Jul 1961. 

Haskell, Gordon. Seedling morphology applied genetics and plant breeding. 
27: 382-421. Jul-Sep 1961. 

Hawksworth, Frank Abnormal fruits and seeds Arceuthobium. 
16: Jul 1961. 

Laetsch, Briggs, Winslow Kinetin modification sporeling 
ontogeny Marsilea vestita. Jour, Bot, 48: 369-377. Mai 1961. 

Lee, Robert Pollen dimorphism Tripogandra grandiflora. Baileya 
53-56. Jun 1961. 

Li, Ning Jackson, Cytology supernumerary chromosomes 
Haplopappus spinulosus ssp. cotula, Am, Jour. Bot. 48: 419-426. 
Mai 1961. 

McCully, Margaret Dale, Hugh Variations leaf number 
Hippuris. study whorled phyllotaxis. Canad. Jour. Bot. 39: 
pl. Mai 1961. 

Moseley, Maynard Morphological studies the Nymphaeaceae. The 
flower Nymphaea. Bot. Gaz. 122: 235-259. Jun 1961. 

Parker, Johnson Philpott, Delbert The ultra-structure sieve plates 
Macrocystis pyrifera. Bull. Torrey Club 88: 85-90. [17 Jul] 
1961. 

Paterson, Betsy Studies floral the Epacridaceae. 
122: 259-279. Jun 1961. 

Mycologia 52: Jul-Aug 1960 [28 Aug 

anatomy and embryology. Ann. Missouri Bot. Gard. 48: 107-124. Mai 
1961. 
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Saskena, Nuclear phenomena the basidium Ceratobasidium practi- 
colum (Kotila) Olive. Canad. Jour. Bot. 39: pls. Mai 

Scott, Flora Murray, Bystrom, Barbara Gillooly Sjaholm, Virginia. 
Anatomy traumatie acid-treated internodes Ricinus communis. 
Bot. Gaz. 122: 511-314. 19 Jun 1961. 

Simmonds, Megasporogenesis and female fertility three edible tri- 
ploid bananas. Genet. 57: 269-278. Mai 1961. 

Solbrig, Otto Leaf and nodal anatomy some Andean Compositae-Astereae. 
Jour. Arnold 42: Jul 1961. 

Sun, Electron microscope observations Gloeocapsa Torrey 
Club 88: [17 Jul] 1961. 

Tateoka, Tuguo. Notes some grasses. XI. Leaf 
Bull. Torrey Club 88: 1961. 

Tomlinson, the morphology palms. III. Seedling leaves 
and juvenile foliage. 8-12. Jan 1961. IV. The Leaf. 
Apr The habit palms. Jul 1961. 

Tomlinson, Morphological and anatomical characteristies the Maran- 
Linn, Soe. Bot. 58: 55-78. Jul 1961. 

Turrell, Growth the photosynthetic area Citrus. Bot. 122: 
Jun 1961. 


PALEOBOTANY 

Arnold, Chester Re-examination Triletes superbus, rotatus, and 
mamillarius Bartlett. Brittonia 13: 245-252. Jul 1961. 

Axelrod, Daniel How old are the angiosperms? Am, Jour. 259: 
Jun 

Chandler, Marjorie Axelrod, Daniel early (Haute- 
rivian) angiosperm fruit from California. Sei. 259: 441-446. 
Jun 

Davidson, Sphenophyllum nymanensis sp. nov. from the Upper Pennsyl- 
16: 106, 107, Jul 1961. 

Higgins, Charles Significance some fossil wood from California. Science 
134: 473, 474. Aug 1961. 

Hueber, Francis devonicus, new fossil liverwort from the 
Devonian New York. Missouri Bot. 48: 125-131. pls. 
Mai 1961. 

the early Upper Devonian New York. Am. Jour. 48: 473-479. 
July 1961. 

Leisman, Gilbert new species Cardiocarpus Kansas coal 

Prakash, Barghoorn, Elso Miocene fossil woods from the Columbia 

central Washington, Jour. Arnold Arb. 42: 
Jul 1961. 


Salard, Marguerite. Contribution paleoxylologique Patagonie 
Revue Bot. 68: Apr 1961. 

Whitehead, Donald note silicone oil mounting medium for fossil 
and modern pollen, Eeology 42: 591. Jul 1961. 
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PHYTOPATHOLOGY 

Apple, The development black shank tobaceo influenced host 
nutrition. Phytopathology 51: Jun 1961. 

Archibald, Transmission cacao, mango, and pigeon pea. 
Nature 190: 284. Apr 1961. 

Craig, Jeweus Hooker, root and stalk rot dent corn. 
Phytopathology 51: Jun 1961. 

Craig, Jeweus & Hooker, A. L. Relation of sugar trends and pith density to 
Diplodia stalk rot dent Phytopathology 51: Jun 
1961. 

Doliver, James Population levels penetrans 
treatments affecting dry weight Wando pea plants. Phytopathology 
51: Jun 1961. 

Endo, Robert mosaic disease Hibbertia Phytopathology 

nickel chloride, and zine sulphate. Jour. Bot. 
39: 519-530. Mai 1961. 

Fushtey, Studies the control dwarf bunt winter wheat. Canad. 
Jour. Pl. Sei. 41: Jul 1961. 

Grover, Rajendra Moore, Duain. Sclerotinia fructicola 
and laxa higher concentrations fungicides. Phytopathol 
ogy 51: 399-401. Jun 1961. 

pathology 51: Jun 

Hill, C., Pack, R., Treshow, M., Downs, Transtrum, 
Jun 1961. 

KenKnight, Glenn. Spread phony disease into Georgia peach orchards. 
Phytopathology 51: Jun 1961. 

Knott, Shen, I-sun. The inheritance rust ressitance. 
inheritance resistance races 15B and stem rust eleven 
mon wheat varieties diverse origin. Canad. Jour. 41: 
Jul 1961. 

Kondo, Effect storage temperatures the viability lyophilized 
Ustilago avenae teliospores. Phytopathology 51: Jun 1961, 
Leathers, Chester Comparative survival rehydrated and nonrehydrated 
wheat stem rust uredospores dry leaf surfaces. Phytopathology 51: 

411. Jun 1961. 

Liu, Stephen Silberschmidt, Heat induced susceptibility 
tobaeco mosaic virus. Phytopathology 51: 413-415, Jun 
1961. 

Mildner, Scheffer, Host ranges and properties some viruses 
from Dahlia. 51: 372-376. Jun 

Murakiski, Rhubarb root its dissemination, effect yield, 
and control soil treatments. Phytopathology 51: 412, 
Jun 1961. 

Nayudu, M. V. & Walker, J.C. Tomato leaf composition in relation to bacterial 
spot. Phytopathology 51: 368-372. Jun 1961. 

Orlob, Gert Bradley, Where cabbage aphids carry transmissible 


virus Phytopathology 51: 397-399. Jun 1961, 
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Pirone, contribution plant pathology. Bull. Torrey 
Club 88: 120, 12. [17 Jul] 1961. 

Pratt, Michael Studies clover yellow and white mosaic 
viruses. Canad. Jour. Bot. 39: 655-665. pls. Mai 1961. 

inaequalis (Cke.) Wint. fungicides. Canad. Jour. Pl. Sei. 41: 
Jul 

Sammons, Irene Chessin, Cactus the United States. Nature 
191: 517, 518. Jul 1961. 

Schroth, Milton Snyder, William Effect host exudates 
spore germination the bean root rot fungus, solani phaseoli. 
Phytopathology 51: Jun 1961. 

gence from cysts Heterodera glycines. Phytopathology 51: 
Jun 

Smith, wilt peanuts (Arachis hypogaea). 
Phytopathology 51: 411, 412. Jun 1961. 

Stace-Smith, Richard. Studies on Rubus virus diseases in British Columbia. 
VII. Raspberry vein Canad. Jour. Bot. 39: 559-565. pl. 
Mai 1961. 

Thompson, Petal blight, new disease the canna ‘Pfitzer’s 
Canad. Jour. Pl. Sei. 41: pl. Jul 1961. 

Van Gundy, Rackham, Studies the biology and pathogenicity 
Hemicycliophora Phytopathology 51: 393-397. Jun 1961. 

zine treatments. Canad. Jour. Pl. 41: 517-522. Jul 1961. 

Wilks, Jack Welsh, Maurice Host range studies the little cherry 
disease virus. Jour. Pl. Sci. 41: Jul 1961. 


PLANT PHYSIOLOGY 


(See also under Algae: Sparling; under Fungi: Hanlin, Hwang, 
Shige; under Genetics: Meiselman et al.) 


tration and cold hardening young winter wheat seedlings. Canad. Jour. 
Bot. 39: 503-512. Mai 1961. 

Arnold, Allan Alston, Ralph Certain properties 
balsamina reflecting physiological complexity. Pl. Physiol. 36: 
Sep 1961. 

Asomaning, Edwin Galston, Arthur Comparative study photo- 
tropic response and pigment content oat and barley coleoptiles. 
Physiol. 36: 453-464. Jul 1961. 

Bach, Michael Metabolites acid from bean 
stems. Pl. Physiol. 36: 558-565. Sep 1961. 

Basler, Eddie, Todd, Glenn Meyer, Raymond Effects moisture 
stress absorption, translocation, and distribution 2,4-dichlorophenoxy 
acid bean plants. Pl. Physiol. 36: 573-576. Sep 1961. 

Benedict, Beevers, Harry. Formation sucrose from malate germi- 
nating beans Conversion malate phosphoenol-pyruvate. 
Pl. Physiol. 36: Sep 1961. 

Bertsch, Walter Hillman, William The photoinhibition growth 
etiolated stem segments. Growth caused sugars Pisum. Am. 
Jour. Bot. 48: 504-511. Jul 1961, 
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Biddulph, Nakayama, Cory, Transpiration stream and ascension 
Pl. Physiol. 36: Jul 1961. 

paper chromatograms. Canad. Jour. Bot. 39: Mai 1961. 

gracilis. The behavior the cultured Am. Jour. 48: 
Mai 1961. 

Bonner, Robert Fergus, Charles The influence temperature and 
relative humidity growth and survival silage fungi. Mycologia 52: 
642-647. 1960 [28 Aug 

Brewbaker, James Majumder, Sanat Cultural studies the pollen 
population and the inhibition. Am. Jour. Bot. 
48: Jul 1961. 

Brown, Harry Darrow. Conductivity measure content 
nectar. Gaz. 122: 314, 315. Jun 1961. 

Brun, William Photosynthesis and transpiration from upper 
surfaces intact banana leaves. Pl. Physiol. 36: 399-405. Jul 1961. 
Brun, William Photosynthesis and transpiration banana leaves affected 
severing the vaseular system. Pl. Physiol. 36: Sep 1961. 
Barger, Richard seedlings Drosera. Nature 191: 724, 

Aug 1961. 

Carlton, Bruce C., Peterson, Tolbert, Effects ethylene and 
36: 550-552. Sep 1961. 

Cherry, Joe H., Hageman, H., Collins, Floyd Flesher, Donna. 
x-irradiation corn Pl. Physiol. 36: Sep 1961. 

Collins, Ralph Sledjeski, William Pectolytic enzymes produced 
Botryosphaeria ribis and Penicillium italicum. 52: 
1960 Aug 1961]. 

Conrad, Herbert Saltman, Paul. Interaction gibberellic acid and 
allyl trimethylammonium bromide upon growth Physiol. 
36: 685-687. Sep 1961. 

stimulation narrow test areas with ultraviolet light. Jour. Gen. Physiol. 
44: Jul 1961. 

DeMaggio, Augustus Wetmore, Ralph Growth fern embryos 
sterile culture. Nature 191: 94, 95. Jul 1961. 

Dyar, James Webb, Kenneth relationship between boron and auxin 
translocation bean plants. Pl. Physiol. 36: Sep 1961. 

Eggler, Willis Stem elongation and time cone initiation southern pines. 
Forest 149-158. Jun 1961. 

Epstein, Emanuel. The essential role selective cation transport 
plant cells. Pl. Physiol. 36: 437-444. Jul 1961. 

Fairley, James Adams, Birk. Arginine and pyrimidine biogenesis 
Neurospora. Seience 134: 471, 472. Aug 1961. 

Foy, Chester Absorption, distribution, and metabolism 2,2-dichloropro 
pionie acid relation Penetration and 
and Pl. Physiol. 36: 688-697. II. Dis 
tribution and fate dalapon plants. Sep 1961. 

Garb, Solomon. Differential growth-inhibitors produced plants. Bot. 
27: 422-443. Jul Sep 1961. 
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Gauger, Wendell The germination zygospores Rhizopus stolonifer. 
Am. Jour. Bot. 48: Mai 1961. 

Goldstein, Solomon. Factors affecting the growth and pigmentation Clado- 

Gottlieb, Ramachandran The nature production the glyoxylate 
pathway enzymes germinating spores oxalicum 
Mycologia 52: 599-607. Jul-Aug 1960 Jul 

Graham, Horace Henderson, Reaction gibberellic acid and 
gibberellins with folin-wu phosphomolybdie acid reagents and its use for 
quantitative assay. Pl. Physiol. 36: Jul 1961. 

Haber, Alan H., Carrier, William Enochs, Jean. Gibberellin action 
growth seedlings the absence photosynthesis. Nature 190: 
1034, 1035. Jun 1961. 

Haber, Alan H., Carrier, William Foard, Donald Metabolic studies 
gamma-irradiated wheat growing without cell Am. Jour. 
Bot. 48: 431-438. Jul 1961. 

Hackett, David Effects salts DPNH oxidase activity and structure 
sweet potato mitochondria. Physiol. 36: 445-452. Jul 1961. 

Hiatt, Preparation and some properties soluble dehydrogenase 
from higher plants. Pl. Physiol. 36: 552-557. Sep 1961. 

Hillman, William Experimental control flowering Lemna. 
relationship between medium composition and the opposite photoperiodic 
responses perpusilla 6746 and gibba G3. Am. 48: 
413-419. Mai 1961. 

Hine, Richard The amino acids four species Pythium. 
Mycologia 52: Mai—Jun 1960 Aug 

Ingle, Rogers, The growth midwestern strain Sorghum 
halepense under controlled conditions. Am. Jour. Bot. 48: 
Mai 1961. 

Jefferson, Sisco, Gladys. The exogenous steroids the 
growth Aspergillus niger and Torula utilis. Jour. Gen, Physiol. 44: 
1029-1045. Jul 1961. 

Jennison, Marshall Perritt, Alexander Physiology wood-rotting 
III. Studies the utilization optical isomers 
amino acids. Mycologia 52: Jul-Aug 1960 [28 Aug 

Jensen, Duane Taylor, Sterling Effect temperature water trans- 
port through plants. Pl. Physiol. 36: 639-642. Sep 1961. 

Jensen, Duane, Taylor, Sterling Wiebe, Negative transport and 
resistance water flow through plants. Pl. Physiol. 36: 633-638. Sep 
1961. 

Johri, Vasil, Physiology pollen. Bot. Rev. 27: 325-381. 
Sep 1961. 

Jones, Some effects potassium deficiency the metabolism the 
tomato plant. Canad. Jour. Bot. 39: Mai 1961. 

extracts from peach flower buds. Science 134: 284, Jul 1961. 

Kahn, David. note efficiency photon absorption. Pl. Physiol. 539, 
Sep 

Kawase, Makoto. Dormancy quantitative state. Pl. Physiol. 
36: Sep 1961. 
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Kim, Yong Choll. Effects thermoperiodism tuber formation 
batatas under controlled conditions. Pl. Physiol. 36: Sep 1961. 

Kim, Young Tai Wolf, Frederick The utilization acid deriva- 
tives Penicillium chrysogenum. Bull. Torrey Club 88: Jan—Feb 
1961. 

Kivilaan, A., Beaman, Cabrera Bandurski, activities 
associated with cell wall preparations from corn Pl. Physiol. 
36: 605-610. Sep 1961. 

Kohl, Harry Oertli, Distribution boron leaves. Pl. Physiol. 
36: 420-424. Jul 1961. 

Kwack, Beyoung Dunn, Stuart. light quality plant maturity. 
Duration growth, nutrient supply, and 24: 
75-80. Jun Aug] 1961. 

LaChance, Leo Studies the effect dioxide ray-induced 
chromosome aberrations Tradescantia. Relation dose rate and 
environment during irradiation. Am. Jour. Bot. 48: 489-492. Jul 1961. 

beans. Pl. Physiol. 36: 472-477. Jul 1961. 

Lange, Effect the sarcotesta germination Carica papaya. Bot. 
Gaz. 122: Jun 1961. 

Lange, The effect temperature and photoperiod the growth 
Carica papaya. 42: Jul 1961. 

Leach, Charles The sporulation Helminthosporium oryzae affected 
exposure near ultraviolet radiation and dark periods. Jour. 
Bot. 39: 705-715. Mai 1961. 

Leopold, Plummer, Auxin-phenol complexes. Pl. Physiol. 36: 
589-592. Sep 1961. 

Tourneau, Duane. Oligosaccharide production from sucrose Verticillium 
albo-atrum. Physiol. 36: 102-104. Jan 1961. 

Levitt, J., Sullivan, Charles Y., Johansson, Nils-Olof Pettit, Robert 
new factor frost resistance. Changes content 
during frost hardening. Pl. Physiol. 36: Sep 1961. 

Linzon, The movement injected dye solutions healthy and needle 
blighted white pine trees. Canad. Bot. 39: pls. 
Mai 1961. 

infrared CO, analyzer and Geiger tube for continuous measurement 
CO, exchange photosynthesis and Canad. Jour. Bot. 39: 
581-591. Mai 1961. 

Lockhart, James Interactions between gibberellin and various environ 
mental factors stem growth. Am. Jour. Bot. 48: Jul 1961. 

Lockhart, James Photoinhibition stem full solar radiation. 
Am. Jour. Bot. 48: Mai 1961. 

Lockhart, James Gottschall, Virginia. Fruit-induced and apical senes- 
cence Pisum sativum Physiol. 36: 389-398. Jul 1961. 

Loughheed, MacLeod, Comparative yields Hirsutella gigantea 
Petch with acid and monosodium glutamate nitrogen 
sources. Canad. Jour. Bot. 39: 727, 728. Mai 1961. 

Lowe, Richie Evans, Harold Further studies particulate enzyme 
preparation from nodules soybean plants. Pl. Physiol. 36: 545-549. 
Sep 
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McLachlan, Jack. The effect salinity growth and chlorophyll content 
representative classes unicellular marine algae. Canad. Jour. 
biol. Jun 1961. 

McNulty, Newman, Mechanism(s) fluoride induced chlorosis. 

Pl. Physiol. 36: 385-388. Jul 1961. 

Marr, Vaadia, Yoash. Rapid technique for measuring 
properties drop size samples. Pl. Physiol. 36: Sep 
1961. 

Maruzzella, Jasper Antimicrobial substances from ferns. Nature 191: 
518. Jul 1961. 

Mertz, Dan. Distribution and cellular localization acid oxidase 
the maize root tip. Am. 48: 405-413. Mai 1961. 

gracilis. The behavior the nucleus. Am. Jour. 48: 358-368. 
Mai 

Monk, Ralph Wiebe, Herman Salt tolerance and salt 
hardiness various woody and ornamental plants. 
Physiol. 36: Jul 1961. 

Murashige, Toshio. Suppression shoot formation cultured tobacco cells 
acid. Science 134: 280, 281. Jul 1961. 

Nelson, D., Clauss, Heinz, Mortimer, Gorham, Paul Selective 
translocation products photosynthesis soybean. 36: 
581-588. Sep 1961. 

species. Agron. 53: Jul-Aug 1961. 

Page, Robert The effect ammonia growth and reproduction Pilobolus 
kleinii. 52: 480-489. 1960 Aug 

Palmer, Rupert L-tyrosine oxidase system tuber nutsedge. Science 
134: 281, 282. Jul 1961. 

growth Canad. Jour. Pl. 41: Jul 1961. 

Peterkofsky, Racker, The reductive pentose phosphate cycle. III. 
Enzyme activities cell-free extracts photosynthetic organisms. 
Pl. Physiol. 36: 409-414. Jul 1961. 

Pollard, K., Shantz, Steward, Hexitols coconut milk: Their 
role nurture dividing cells. Pl. Physiol. 36: 492-501. Jul 1961. 
Rediske, Shea, The production and translocation photo- 
synthate dwarfmistletoe and lodgepole pine. Am. Jour. Bot. 48: 

447-452. Jul 1961. 

Reese, Elwyn T., Parrish, Frederick Mandels, Mary. 
fungi. Canad. Jour. Microbiol. 309-317. Jun 

Richardson, Lloyd Thorn, The interaction thiram and spores 
pls. Mai 1961. 

Robson, Hope H., Yost, Henry Robison, Michael Growth Par- 


thenocissus tricuspidata tissue cultured media containing AZA analogues 


621-625. Sep 1961. 

Sanwal, Lata, Madhu. The occurrence two different de- 
hydrogenases Neurospora. Canad. Microbiol. 319-328. Jun 
1961. 
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Schmutz, Walter, Sullivan, Charles Levitt, new 
factor frost resistance. Relation between sulfhydryls and relative 
resistance fifteen wheat varieties. Pl. Physiol. 36: Sep 1961. 

Scott, Ralph Mechanisms and reversal gametocide response cotton. 
Pl. Physiol. 36: 529-538. Sep 1961. 

Searle, Norman Persistence and transport 
Xanthium. Physiol. 36: 656-662. Sep 1961. 

Shrift, Nevyas, Joann Turndorf, Sietske. Mass adaptation seleno 
methionine populations Chlorella vulgaris. Pl. 36: 
Jul 

Shrift, A., Nevyas, Joann Turndorf, Sietske. Stability and reversibility 
adaptation selenomethionine Chlorella Pl. Physiol. 36: 
509-519. Jul 1961. 

Sparrow, Arnold Miksche, Jerome Correlation nuclear volume and 
DNA content with higher plant tolerance Science 
134: 282, 283. Jul 1961. 

Staples, Richard C., Burchfield, Baker, Joyce bio 
chemistry obligately and saprophytie fungi. Assimilation 
substrates nongerminating spores. Contr. Boyce Thomp 
son Inst. 21: Apr—Jun 1961. 

Stinehart, E., Standifer, Skoog, Nutrient requirements for 
vitro growth spruce tissue. Am. Jour. Bot. 48: 465-472. Jul 1961. 

vested tobaceo: fate methyl group. Pl. Physiol. 36: Sep 1961. 

Su, Lucia Yulin Miller, Gene higher plants related 
acid content. Pl. Physiol 36: 415-420. Jul 1961. 

Swack, Norman Miles, Philip growth and 
indigotin production strain 130 Schizophyllum 
52: 574-583. Jul-Aug 1960 [28 Aug 1961]. 

Taylorson, Ray Holm, Maleie hydrazide-auxin interactions water 
uptake potato dises. Pl. Physiol. 36: Jul 1961. 

Tiffin, Lee Brown, Selective absorption iron from chelates 
soybean plants. Pl. Physiol. 36: Sep 1961. 

Timonin, The interaction plant, pathogen, and Scaptocoris talpa 
Champ. Canad. Jour. Bot. 39: pl. Mai 

Toole, Vivian Cathey, Responses gibberellin light-requiring 
seeds lettuce and Lepidium Pl. Physiol. 36: Sep 
1961. 

Torrey, John Reinert, Jakob. Suspension cultures higher plant cells 
media. Pl. Physiol. 36: 483-491. Jul 1961. 

Townsend, Fred. Influencing yeast growth with hydrogen 
Torrey Club 88: 1961. 

Tulecke, Walter, Weinstein, Leonard, H., Rutner, Alan Laurencot, Henry 


The biochemical composition coconut water (coconut milk) related 


its use plant tissue culture. Contr. Boyee Thompson Inst. 21: 
115-128. 1961. 

Ulrich, Albert Berry, Wade Critical phosphorus levels for lima bean 
growth. Physiol. 36: Sep 1961. 

Van Fleet, Histochemistry and function the endodermis. Bot. Rev. 27: 
165-220. 1961. 
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Vité, The influence water supply oleoresin exudation pressure 
and bark beetle attack Pinus Boyce 
Thompson Inst. 21: Apr—Jun 1961. 

Vité, Wood, David study the applicability the measurement 
oleoresin exudation pressure determining susceptibility second 
growth ponderosa pine bark beetle infestation. Contr. Boyce Thompson 
Inst. 21: 1961. 

Wallihan, F., Garber, J., Sharpless, Printy, Wilma Effect 
soil oxygen deficit iron nutrition orange seedlings. Physiol. 36: 
425-428. Jul 1961. 

Ward, The vitamin requirements Ophiobolus graminis Sace. Canad. 
Jour. 423-425. Jun 1961. 

parasitie soil fungi Canad. Jour. 39: Mai 
1961. 

Whitaker, Thomas Carter, George note the longevity seed 
Lagenaria siceraria (Mol.) Standl. after floating sea water. Bull. 
Torrey Club 88: 104-106. [17 Jul] 1961. 

Wixom, Robert Hudson, Robert Studies valine biosynthesis: 
Enzymatie dehydration acid plant extracts. 
Pl. Physiol. 36: Sep 1961. 


GENERAL BOTANY 
(including biography and nomenclature) 


Buchanan, Living types. Taxon 10: 129-131. Jun 1961. 

Hertrich, William. Huntington Gardens. 27-31. Jan 
1961. 

Rickett, What the purpose conservation? Taxon 10: 131, 132. 
Jun 

Spermatophytorum Bibliography. Taxon 10: 132-149. Jun 1961. 
Robbins, William Bernard Ogilvie Dodge. Bull. Torrey Club 88: 

[17 Jul] 1961. 

Schwarten, Lazella Rickett, Harold William. Abbreviations titles 
serials cited botanists. Supplement Torrey Club 88: 1-10. 
1961. 

Voss, Edward Harley Harris Bartlett. Bull. Torrey Club 88: 47-56. 
Jan—Feb 1961. 

Weissich, Paul Foster Garden Hawaii. Principes 
Jul 

Wiggins, Ira Albert Herre. 16: 102, 103. Jul 1961. 
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Names contributors and authors books reviewed are printed CAPITALS. 
Names new genera, species, varieties, forms and combinations are printed bold face. 
Numbers bold face refer pages where such name accompanied description 
illustration. Numbers italics refer pages which name listed synonym. 
Page number for plant entity given for only the first time appears any one 


article. 


“Abbreviations titles serials cited 
botanists. Supplement 1-10. 

aberrations, chromosomal, 

AELLEN, PAUL: Die Amarantaceen Mittel- 
europas (Review), 265 

Acer platanoides, 158; rubrum, 158; sac- 
charum, 27, 158; saccharinum, 27 

“Age” the medium and flower- 
ing, 329 

Agrostis alba, 

Ailanthus altissima, 157 

ALLARD, R. W.: Principles of Plant Breed- 
ing (Review), 124 

“Alteration plant growth chemicals”, 
313-320. 

Die Amarantaccen Mitteleuropas (Review), 
°65 

aminopterin, 

aminotriazole, 323 

ANDRESEN, JOHN: (Review), 268 

ANDREWS, HENRY N.: Studies Paleo 
botany (Review), 262 

Anemonella thalictroides, 161 

anti-gibberellins, 316 

antimetabolite, 321; reacting substance, 
321; acid, 322; aminopterin, 322; 
tetrahydrofolie acid, 323; dihydrofolic 
reductase, 323; aminotriazole, 323 

“Antimetabolites and plant 
327 

Aquatic Phycomycetes (Review), 

Aralia spinosa, 

Araliaceae, 

Arisaema triphyllum, 161 

ARNON, Changing concepts 
photosynthesis, 215-259 

Artemisia annua, 

Arundineae, 146 


Asclepiadaceae, 


Asclepias exaltata, 

Ascomycetes, 

Aster divaricatus, 59; macrophyllus var. 
ianthinus, 


auxins and anti-auxins, 313 
AVERS, CHARLOTTE J.: (Review), 126 


Bartlett, Harley Harris (Obituary of), 

from the Upper Ruby 
Southwestern Montana (Review), 369 

Bedesem, Paul Peter, Jr. (Obituary of), 
415 

J.: Growth, Development and 
Pattern (Review), 424 

Betula alleghaniensis, 27; populifolia, 

biochemical evolution and photosynthesis, 
250 

Biochemical Geneties, Contributions of 
Dodge to, 115 

Biological and Chemical Control Plant 
and Animal Pests (Review), 

Pathology”, 

The Plant Kingdom 
(Review), 185 

flowering, 337 

BOWDEN, AND Copy: Ree- 
Alaska and the Mackenzie, 
153-155 

bridges, anaphase and telophase, 

Bromus purgans, 57 


Wilderness Science 366 
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budding, 

HELEN (see BUELL, MURRAY 
F.), 176 

JoHN SMALL, AND CARL MONK: 
Drought effect radial growth trees 
the William Hutcheson Memorial 
Forest, 


Castro: Manual vegetation analysis 
425 

callose, 

earbon dioxide assimilation, 
process, 222; the role light 
in, 229 

Carex seorsa, 

CARLTON, WILLIAM M.: Laboratory studies 
general botany (Review), 427 

Carpinus caroliniana, 157 

CARTER, GEORGE F.: (see WHITAKER), 104 

Carya ovalis, 158; ovata, 27, 158 


or 


THE CELL (Review), 185 

Celtis occidentalis, 157 

Centaurea vochinensis, 

“Changing concepts 
215-259 

Characters which distinguish Gouinia from 
Arundineae, 150 

Checklist the Vascular Plants Onon- 
daga County, New York (Review), 366 

Chelating agents and flowering, 332 

teria, 221 

process, 222 

“Chromosome numbers nine taxa 
Potamogeton, 411 

Chrysostephanosphaera globulifera, 417 

CHURCHILL, ETHAN D.: (see HANSON), 428 

Circaea quadrisulcata, 161 

Cirsium muticum, 

Cistaceae, 

Claytonia virginica, 161 

153 

Copy, J.: (see 153 

Compositae, 


Conioselinum chinense, 


VOLUME 447 

“Contributions Bernard Dodge 

“Controls” elucidating growth regula- 
tors plant animals, 345 

“Convergent patterns variation Ruel 
lia caroliniensis and humilis (Aean- 

Cornus florida, 159 

Crepis capillaris, 

Botany 
(Review), 364 

media: (1961), 341; for 
fungi (Moyer and Coghill, 1946), 43; 
natural (Ainsworth and Bisby, 1954), 
96; for Neurospora (Ryan, 1950), 

ion and ion and flowering, 
335 

107 

granules, 108 

photophosphorylation 
photosynthesis, 237 

annularis New Jersey”, 416 

Cyperaceae, 

cytological damage, radiation-induced, 

study Potamogeton, 411 


E.: The Sloane Herbarium (Re 
view), 186 

Danthonia spicata, 

dendrometer measurements, 176 

Deschampsia flexuosa, 

Deutzia scabra, 

Developing Systems and Their Con 
trol (Review), 125 

dihydrofolie reductase, 323 

Dodge, Bernard Ogilvie (Obituary of), 

DorF, ERLING: (Review), 263 

Drawings British Plants, Part XIV. 
(Review), 61; 
Part XV. Compositae (1) (Review), 265 

“Drought effect radial growth trees 
the William Hutcheson Memorial 
Forest”, 

“Drought response William Hutche- 
son Memorial Forest, 1957”, 

Dryopteris spinulosa intermedia, 

DWIDJOSEPUTRO, Studies 
from Indonesia, *** 
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EAMES, J.: Morphology 
Angiospe rms (Review), 423 
EARLE, L.: State 


Trees (Review), 
ecology, ice storms, 21; Ruellia, 387 
EDTA and flowering, 333 
JAMES LELAND: David 
Jr. (Obituary of), 361-362 


Fables, 


Elodea Nuttallii, 


Elymus pe ndulosis, 154; 


sibiricus, 
canadensis, 154 

220 

Endocrinological separation plant and 
animal, 344 

Energy conversion unifying concept 
photosynthesis, 248 

Enzymes, 45; 


adenase, 45; guanase, 45; 


xanthine oxidase, 45; 45; 


latoinase, 45; urease, 
Eragrostis pectinacea, 57 
Erechtites hieracifolia var. intermedia, 
aristidea, 12; 


Eriachne anomala, 12; 


mitii, 12; avenacea, 12; benthamii, 12; 


ciliata, 11; festucacea, 12; glauca, 12; 


helmsii, 12; insularis, 12; isingiana, 12; 


melicacea, 12; mucronata, 12; nervosa, 
11; obtusa, 12; ovata, 12; pallescens, 
12; 12; 11; 


ides, 2; squarrosa, 12; 


rara, 

suleata, 12; 
triodiodes, 12; triseta, 

Erigeron philadelphicus, 

Eriocaulon septangulare, 

Esten, R., Ed.: (see 

265 

gluttonous 


Experimental advantages 


plant-animals, 340 


Fables, David (Obituary of), 361 

Fagaceae, 

Fagus grandiflora, 27; grandifolia, 158 

Faust, E.: Checklist the Vas- 
cular Plants Onondaga County, New 
York 366 

fire related vegetational change, 172 

Flora Rockland County, New York, 
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Cruz 


365 


Flora the Santa 


Californ ia 


Mountains 
> 
(Review), 


flowering: light quality, 329; photoperiod, 
329; metal metabolism, 332; tempera- 
ture, 331; chelating agents, 332; EDTA, 
333; red, far-red light system, 334; 
ion, 335; mereurie ion, 335; 


photoreversible reaction, 
period, control of, 337 

FLowers, S.: (Review), 185 

Flowers and Botanical Subjects Stamps, 
Including Fruits, Trees, 
Seeds, Ferns, Etc. All Forms Plant 
Life Stamps (Review), 265 


20080 


folie acid, 

“Forest ecology ice 

Fraxinus americana, 27, 158 

Fry, WAYNE L.: (Review), 370 

“Fundamental developments the field 
plant growth regulators,” 299-312 


Fusarium javanicum, 


Galinsoga ciliata, 

gelatinous sheath, 107 

Fungi, 118 

gibberellins, 315; anti-gibberellins, 316 
break- 


glaze, 21; incidence, 22; types 


age from, 23; effects on crown form, 26; 
effects, 28; 


data on, 


applications 
Gliocladium roseum, 96 

Gloeocapsa sp., 107 

Glyceria striata, 57 


143; leaf structure, 143; spikelet 


melicaria, 57; 


morphology, 144; flowers and 
146; leaf epidermis, 146; leaf anatomy, 
146; position, 151 

Gramineae, 

Gratiola neglecta, 

Growth, Nectria gliocladioides, character- 
istics of, 97; effeets temperature on, 
99; effects light on, 

“Growth determination Hydrodictyon,’ 


Growth, 


Development and Pattern (Re- 
view), 424 
growth, nitrogen for, 


growth fungi, 
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growth: pyrimidine nucleosides and 
45; free pyrimidine bases, 

growth, radiation effects on, 

growth rate: radiation 36; retarda- 
tion, 39; temperature effect, 41; hydro- 

peroxide vs. radiation on, 

GUNCKEL, JAMES (see MEISELMAN), 


Guttiferae, 58 


gen 


HANLIN, T.: Studies the genus 


CHURCHILL: The Plant Community (Re- 

view, 428 
herbicides, 315 
R.: 


Smokies 


Mushrooms the Great 
(Review), 263; Study 
Russula Types (Review), 264 
J.: Late environ- 
ments north pacifie North America 
367-9; (Review), 367 
Hieracium floribundum, 
Nashii, 
rata forma Eamesii, 
WILLIAM Test-tube 


Experiments 


odorata, 77: odo- 


; ; 
studies 


with the 
Lemnaceae, duckweeds, 
H.: Plant animals experi- 


mental tools 
349 


Hydrocharitaceae, 


for growth studies, 


Hydrodictyon reticulatum, 397 
hydrogen peroxide, 


hydrogenase the dark, 
nucleotide reduction, 238 


Hypericum majus, 


radicata, 


Impatiens capensis, 161 

“Importance Dodge’s Work for 

Induction vitamin B,, 
Ochromonas danica, 342 


requirement 


“Influencing yeast growth with 
peroxide”, 


hydrogen 


Inhibitors, naturally 318 
Introductory Botany (Review), 364 


VOLU 449 


JOHNSON, Marion, A.: (Review), 424 
Juglans cinerea, 


plant growth, 


ve 


Antimetabolites and 

Juneaceae, 

Juncus tenuis var. anthelatus, 


Juniperus virginiana, 162 


kelp, 

Kim, YOUNG TAI AND FREDERICK 
The deriva- 
tives Penicillium chrysogenum, 42- 

kinetin, 315 


utilization acid 


Labiatae, 
Studies 
(Review), 427 


Laboratory General Botany 

Lactuca scariola forma integrifolia, 

Lagenaria siceraria, 104 

lamellae, 108 

lamellar structure cytoplasm, 108 

LANGFORD, N.: (Review), 427 

Late-Pleistocene Environments North 
Pacific North America (Review), 367- 
369 

Lathyrus latifolius, 

Lechea villosa, 

Leguminosae, 

tions flora Rockland County, 
New York, 56; flora notes, 262 

Lemna gibba, 329; perpusilla, 330 


2907 


Lemnaceae, 


Vel 
LEMON, C.: Forest ecology ice 
storms, 
Light intensities related seedling 


growth, 174 
Light quality and flowering, 329 
Light, role assimilation, 229 
Ligustrum obtusifolium, 
Linaceae, 
Lindera benzoin, 159 
Linum virginianum, 58 


Liriodendron tulipifera, 


flora notes”, 262 
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LONG, W.: Convergent patterns 
variation Ruellia caroliniensis and 
humilis (Acanthaceae), 387-396 

159 

Ludwigia alternifolia, 


Lonicera japonica, 


Lycopodi um 
261 


cernuum crassifolium, 


Macrocystis pyrifera, 

Malva verticillata, 58 

Malvaceae, 

Manual Vegetation Analysis (Review), 
425 

Marine Algae the Eastern Tropical and 
Subtropical Coasts the Americas (Re- 
view), 421 

Massia, 11 

McCormick, (Review), 267 

McREYNOLDs, JOHN 
tion Hydrodictyon, 397-403 

The Meaning Wilderness Science (Re- 
view), 366 

MEISELMAN, SPARROW AND 


Growth determina- 


two species Nicotiana and their 
interspecific hybrid, 30-38 
ion and flowering, 335 
metabolite, 32 
Metal metabolism and flowering, 332 
MITCHELL, JOHN W.: Fundamental devel 
the field 
regulators, 299-312 
Monilia sitophila, 404 
Monk, Past and present influ 
ences reproduction the William 
Forest, New 
Jersey, 167-175; The vegetation the 
William Memorial Forest, 
(see BUELL), 176 
(Re 


opments plant growth 


Memorial 


New Jersey, 

view), 264 

attributes and leaf 

143 

Morphology the Angiosperms (Review), 
423 

Jersey, 416; (Review), 264 

Mushrooms the Great Smokies (Review), 
263 


Myrica gale var. subglabra, 


of Gouinia, 


Myricaceae, 57 


TORREY 
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CLUB 
NARASIMHAN, J.: 
Naturally inhibitors, 318 
Nectria 95; 


(see 

gliocladioides, peziza, 95; 
ipomoeae, 95 

Neurospora: conidial and ascospore meas- 
urements, and perithecia, 407; crossing 
heat activation 

growth 


experiments, resistance 
407; 
407; 
409; lipase production, 409; casein diges- 
tion, 409 


Ne urospora sitophila, 409 


ascos- 


pores, shake cultures, 


91-94 
Nicotiana, 30; bigelovii X (3x 
36), 30; bigelovii var. quadrivalvis (4x 
48), 31; glauca (2x — 24), 31 


nitrogen sources, 43: nitrate, 44; ammon 


glauca 


ium, 44; pyrimidines, 44; purines, 44; 
44; 
acid, 44; purine 44; purine 


nucleotides, 44; hypoxanthine, 44; ino 
sine, 44; 
adenine, 44; guanine, 44; adenosine, 44; 
44; 44; 
uridine, 44; uridylie 44; 


xanthine, 44; xanthosine, 44; 


adenylie acid, acid, 
uracil, 44; 
44; acid, 44; guano 
44; 45; 
urea, 45 


sine, urie acid, allantoin, 45: 
242 

Knor REEDER), 
the longevity 


NORSTOG, (see 
seed of 


Lagenaria 

“Notes some grasses. Leaf structure 

“Notes some grasses. Affinities 

143-152 

nucleic acid derivatives, 

nutrition, plant, 220 


Nutritional imbalances high-rate media, 
shown Ochromonas danica, 341 
Nyssa sylvatica, 158 


Ochromonas danica, 341; malhamensis, 344 
Oenothera tetragona, 58 
Oleaceae, 

Plants 
River Basin, Southwestern Montana (Re- 


view), 369 


Oligocene Upper Ruby 
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OLIvE, LINDSAY 118 


Onagraceae, 58 


(see RYAN), 
Osmorhiza longistylis var. brachycoma, 
Oxalidaceae, 


Oxalis europaea forma cymosa, 58 


Panicum 57; 


miliaceum, microcar pon, 

PAPENFUSS, F.: (Review), 423 

PARKER, JOHNSON AND DELBERT 
The ultra-structure sieve plates 
Macrocystis pyrifera, 85-90 

Parthenocissus quinquefolia, 161 

“Past and present influences 

the William Me- 
morial Forest, New Jersey”, 

Penicillium chrysogenum, 

PEPPER, BAILEY B.: (Review), 

Phellodendron, 123 

DELBERT E.: (see PARKER), 

photooxidation water, 244 


tion 


290. 


5 


photoperiod: and 


metal metabolism, 332 


photoreceptor, 337 
photoreductant bacteria, 240; plants: 
242 


controls 


photoreversible 


photosynthesis, 215; and vegetation, 216; 
and planetary ventilation, 217; 
energy conservation process, 224; 


isolated process, and 


evolution, 250 


chloroplasts, 232; bacteria, 232; elee- 


92 


<0 


tron flow mechanism, 
Phrymaceae, 
Phytolacca americana, 161 
Picea rubens, 27 
L.: (Review), 369 
Pinus strobus, 


o7 


P.: “B. Dodge’s contribution 
plant pathology”, 

“Plant animals experimental tools for 
growth studies”, 

plant-animals: experimental advantage of, 
340; experimental tools for growth 
studies, 339; practical uses of, 346 

The Plant Community (Review), *** 

plant growth regulators: cell enlargement 


VOLUME 451 


and multiplication, 299; abscission, 301; 
fruit growth 302; regulators 


growth retardation, 304; ab- 


cides, 302; 
sorption and translocation, 306; possi- 
ble developments the future, 307; 
responses gibberellins and gibberellin- 
like hormones, 303 

The Plant Kingdom (Review), 185 

plant nutrition, concept of, 220 

plant pathology, 
tion to, 120 

Plant Physiology, Treatise, Vol. (Re- 
view), 184 

peltatum, 161 


contribu- 


Polygonaceae, 

Polygonum cespitosum var. longisetum, 58; 
spp., 161 

Polypodiaceae, 


foliosus, 


Populus deltoides, 27; tremuloides, 


412; 


412; graminius, 412; illinoensis, 412; 
natans, 412; richardsonii, 412; robinsii, 
412 


practical uses plant-animals, 346 

A.: (Review), 185 

Principles Plant 
124 


Prunus avium, 158; serotina, 


Breeding (Review), 


o”7 
al, 


157 
purine metabolism, chrysogenum, 
pyridine reduction 


genase the dark, 238 


by hydro- 


Quercus alba, 158; bicolor, 158; coccinea, 
158; Lowellii, 57; palustris, 158; rubra, 


27, 158; rubra var. borealis, 57; rubra 
var. borealis ilicifolia, 


two species Nico- 
tiana and their interspecifie hybrid”, 
30-38 

Raphanus raphanistrum forma sulphureus, 

RAVEN, 

reacting sub 


H.: (Review), 366 
tanee, 321 
“Recent progress and the goals plant 


tissue 350-360 


“Recognition Elymus sibiricus from 
Alaska and the Distriet Mackenzie”, 

red, far-red light system and flowering, 334 
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452 BULLETIN THE 
NORSTOG: 
Nashii and its 


The status 

P., Ed.: Biological and Chemical 
Control of Plant and Animal Pests (Re- 
view), 

Rhododendron nudiflorum, 159 

Rhus radicans, 161; glabra, 162; copallina, 
162 

W.: 
(see SCHWARTEN), 

J.: Bernard 
Dodge (Obituary of), 111-115 

ROGERSON, CLARK T.: (Review), 

Rorippa islandica var. fernaldiana, 58 

STELLA: Drawings British 


(Review), 62, 186, 265; 


Oglivie 


Plants, Part XIV. Adoxaceae-Dipsaca 
ceae (Review), 61; Part XV. Compos- 
itae (1) (Review), 265 


Rubus allegheniensis, 159; occidentalis, 162 
Rudbeckia laciniata var. hortensis, 
D., Ed.: 
and Their Control 
Ruellia, 
ideographs 


Developing Cell Systems 
(Review), 125 
and 


distribution ecology, 


internode 
branching, arrangement and production 
of flowers, 392 

Ruellia 
strepens, 394 

RUSSELL, NORMAN H.: (Review), 365 

RYAN, AND LINDSAY OLIVE: 
The importance Dodge’s work 
for the fungi, 


caroliniensis, 387; humilis, 387; 


’ 


Saccharomyces cerevisiae, 38 

Sanicula canadensis, 59 

Sassafras albidum, 157 

Savastana Nashii, 

Saxifragaceae, 

SCHWARTEN, LAZELLA 
Abbreviations titles ser- 
ials cited botanists. Supplement 

Sclerospora westonii sp. 

Scrophulariaceae, 


AND 


nov., 


seed-viability, 105; germination, 105 
(Review), 125 
sieve plates, 

forma carsonii, 


(Review), 186 


Sium suave 


Sloane Herbarium 


TORREY 


BOTANICAL CLUB 
SMALL, JOHN 
William Memorial Forest, 
1957, Paul Peter Bedesem, Jr. 
(Obituary of), 415; (Review), 366, 427; 
428; (see BUELL), 176 
Smilax rotundifolia, 159 
SMITH, ALEXANDER H.: 
Solidago puberula, 59; 


Drought response 


(Review), 264 

graminifolia var. 
nuttallii, 

SPARROW, ARNOLD 


(see MEISELMAN), 
FREDERICK K., Ed.: Aquatic 
Phycomycetes, 2nd. ed. (Review), 

Spirodela polyrrhiza, 

State Trees (Review), 267 

“Status 

bers nine taxa Potamogeton, 411 

C., Ed.: Plant Physiology, 
Treatise, Vol. (Review), 184 

Studies Paleobotany (Review), 262 


new 


Nashii and its rela- 


STERN, Chromosome 


“Studies the genus Factors 
influencing perithecial formation cul- 

Studies 

Study Russula Types (Review), 264 

Sun, N.: 
tions Gloeocapsa sp., 

Swanson, P.: The Cell 
185 

Symplocarpus foetidus, 161 


Indo- 


from 


Electron observa- 


(Review), 


position Gouinia, 151 


VANCE: (Review), 425 

TATEOKA, Notes some grasses. 

Tatum, 
Dodge biochemical geneties, 115 


Contributions Bernard 


R.: Marine Algae the East 
ern Tropical and Subtropical Coasts 
the Americas (Review), 


temperature and flowering, 331 
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“Test-tube studies 
with the 


weeds”, 327-336 


flowering: Experi- 


ments duck 


Lemnaceae, 

acid, 323 

91 

Santa Cruz Mountains California (Re- 
view), 365 

THOMPSON, Berry 

Thymus serpyllum, 59 

Tilia 


tissue 


(Review), 186 


americana, 27 


culture, plant, 350; media, 353; 


growth factors, 353; growth regulation, 
354; 


enzymes and syn- 


353; analysis 


mixed cultures, 355; 
theses, 356; problems culturing plant 


tissues, 357 


growth chemicals, 
TOWNSEND, Influencing yeast 


growth with hydrogen peroxide, 

Tragopogon pratensis, 59 

Tsuga canadensis, 27 

TUCKER, SHIRLEY AND CLAUDE WEBER: 
Stamps, Including Fruits, Trees, Vege- 
tables, Seeds, Ferns, All Forms 
Plant Life Stamps (Review), 265 

TULECKE, WALTER: 
the goals plant tissue culture, 
360 


Reeent progress and 


Typha glauca, 


Typhaceae, 


“The 
Macrocystis pyrifera”, 85-90 

Umbelliferae, 

Ulmus americana, 27, 158 


“The utilization nucleie acid derivatives 
by Penicillium chrysogenum”, 42-46 
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vacuoles (pseudo-vacuoles), 108 
vegetation analysis, manual of, 425 
“Vegetation the William Hutcheson 
Memorial Forest, New Jersey”, 
Veronica longifolia, 
Verticillium stage, 
Viburnum prunifolium, 
159; dentatum, 159 
Viola fimbriatula forma glabrara, 58; tri- 
loba var. dilatata, 


159; acerifolium, 


Violaceae, 

Voss, Epwarp G.: Harley Harris Bartlett 

(Obituary of), 

Vitamin and the protistan 
labyrinth, 343 


WEBER, CLAUDE: (see TUCKER), 265 
WINONA M.: (Review), 264 
WHITAKER, THOMAS AND GEORGE 

note the longevity seed 
(Mol.) Standl. 

after floating sea water, 
FREDERICK T.: (see 
Wolffia papulifera, 329 


yeast, 
yeast growth, 38 


zoospore swarming, Hydrodictyon, 397 


453 
ie 
q 
. as 
= 


replace your collection? 


AIR-TIGHT—DOUBLE-SEALED 


How many years would take 


CASES 


Maximum Protection The Same 
Cost Ordinary Cabinets! 


Are you giving your valuable col- 
lection proper protection? Only 
Lane Herbariums are engineered 
specifically for protection against 
all the elements including infesta- 
tion and theft and contain such 
exclusive features as: 


double wall construction 
Insect-proof foam plastic seals 

Fumigant compartments 

Key-lock handles 

lift off hinges 


Three-point locking system 
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JUNIOR MODEL 


HERBARIUM CASE 


Ideal for 
Student 
Use Contains 
ing 
perfect for 
collections 
Mode! 
equipped 
vertical 
ment 
counter 


BROCHURE, WRITE 105 Chambers Street, New York 
Please send complete details Lane Herbariums to: 

Name Title 
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the publication 


MEMOIRS THE 
TORREY BOTANICAL CLUB 


Volume 21, Number 


STUDY RUSSULA TYPES 


HESLER 
Department Botany, The University Tennessee, Knoxville, 
pages 318 illustrations 

This memoir presents series illustrations spores and pileus cuticle-structures 
one hundred fifty-nine species types and authentic collections. There 
are accompanying descriptive legends. Citation the original description given 
for each. 


Price $1.50 


Volume 21, Number 


STUDIES SECOTIACEOUS FUNGI 
THE ASTROGASTRACEOUS SERIES 


ROLF SINGER and ALEXANDER SMITH 
Department Botany, University Tucuman, Argentina 
and 
University Michigan Herbarium and Department Botany 
University Michigan, Ann Arbor, Michigan 

112 pages 103 illustrations 
The studies presented this memoir include seventy-five species and, the discus- 
sion, opinions the authors the evolution the Astrogastraceous Series. 
trations include two plates made five photographs. There are also 
line drawings spores, cystidia and microscopic characters species described. 


Price $2.00 


Address orders 


Mr. Howard Swift 
The New York Botanical Garden 


Please make checks payable The Torrey Botanical Club 
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The Torrey Botanical Club Bulletin, founded 
1870, the oldest botanical serial America. fol- 
lows the development Botany from that date 
nearly the present. Articles published have come 
from celebrated botanists such John Torrey, Asa 
Gray, George Engelmann, Alphonse Louis Pierre 
Pyramus Candolle, Karl Immanuel Eberhard 
Goebel, Liberty Hyde Bailey, Nathaniel Lord Britton, 
Douglas Houghton Campbell, Thomas Hunt Morgan, 
Albert Spear Hitchcock, William Gilson Farlow, 
Merrit Lyndon Fernald and David Grandison Fair- 
child. Contributions through the years, although 
mostly American, have also come from botanists 
other countries. 

key the contents the Bulletin The 
Torrey Botanical Club, The Torrey Botanical Club 
offers the Index Volumes 1-75 (1870-1948) which 
has two sections, one section being index the 
names about 1200 authors and about 5000 titles, 
another section index subjects, including names 
plants and indicating more than 100,000 entries. 
This index, 997-page, 10”, cloth-bound vol- 
ume, certainly deserves place all botanical 
libraries. 


BULLETIN THE TORREY BOTANICAL CLUB 
INDEX VOLUMES 1-75 (1870-1948) 


compiled 
Harold William Rickett 
published 1955 


For Your Copy 

order from 

THE TORREY BOTANICAL CLUB 
Howard Swift, Manager Publications 


The New York Botanical Garden 
Bronx Park, New York 58, N.Y. 


$15.00 
Postage Included 
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BOTANICAL PUBLICATIONS 


buy scholarly and Antiquarian 
books, papers, 


Early Botanys Ferns 
Classical Texts Mosses 
Standard Sets Hepatics 
Herbals Lichens 
Floras Fungi 
Trees Algae 


Birds and Zoology 


Send your list for our prompt estimate. 
Catalogues issued. 


Sohn 


North Bennington Vermont 
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Vol. 26, Nos. 
Vol, 27, Nes. 

Nes. 
Vol. 29, Nos, 


Vol. 31, Nos. 3-12 
36, Nos. 11, 


38, No. 


Vol. 40, Nos. 8-10 


Vol. 42, No. 
Vol. 43, No. 


Publications the Torrey Botanical Club 


Available Back Stock 


Torrey Botanical Club: Bulletin 


Vols. 23-85, With General Index Partly bound. $850.00 
Vols. 72-84. 1899-1957. Unbound. 


44, Nos, 1--8 
47, 1--3 
Vol. 56, Nos. 


Vol. 57, Nos. 
Vol. 58, Nos. 


Vol. 64, 


66, Nos. 
Vol. 72, 
Vol. 

Vol. 74, Nes. 


Torrey Botanical Club: Memoirs 
Vols. 1-21, No. Unbound. (Lacks Vols. Nos. $250.00 


Vols. 5-8, Unbound. 


Vols. Unbound. 


No. 
Vol. No. 
Nos. 
Vol. 


Vol. 10, 
Vol. 11, Ne. 
Vol. 12, Nos. 
Vol. 13, 


Torreya: Monthly Journal Botanical Notes and News 


Yols. 1-45. Mostly bound. 


Vols. 1-19, 21-24, 26, 30-39, Unbound 


Nos, 


Vol, 3, Noa, 1, 3-12 

Vol. Nos, 1-7, 


Vol. Nos, 


Vol. 12, Nos. 
13, Nos. 1-6, 


Vol. 14, Nes. 3-12 


Vol. 15, Nos. 1-3, 5-8, 


Vol. 16, 1-3, 
Vol. 17, 1-3, 
Vol. 18, Nos. 1-6, 


Vol. 19, Nes. 1-10 


Vol. 20, Nos, 4-6 


21, Nos. 
Vol. 23, Nos. 
Vol. 24, 

Vol. 27, Nos. 
Vol. 28, Nos. 


Vol, 29, Nos. 
Vol. 30, Nos, 


Vol. 31, Nos, 3-6 


Vol. 32, Nos. 


WALTER JOHNSON, INC. 


111 Fifth Avenue, 


General Index 7-16 10.00 


Per volume 12.00 


Vol, 77, Nes. 

Vel, 79, Nos. 

Vol. 80, Nos. 
Vol. Ne. 

Vol. 82, 

Vol, 1-6 


$2.50 


Per volume 10.00 
Per volume 15.00 


Vol. 16, Nos. 
Vol, 17, 

Vol. 18, 

Vol. 19, Nes. 
Vol. 20, Nes. 


$3.00 


$225.00 
Per volume 6.00 


33, Nos. 

Vol. 34, Nos. 
35, Nes. 

Vol. 37, Nos. 

Vol. Nes 

40, 1-6 

Vol. 41, Nos. 

Vol. 42, Nos. 3-6 

Vol. 43, 

Vol. 45, 


Perno. $2.00 
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FINE MICROSCOPE SLIDES FOR 
DISCRIMINATING BIOLOGISTS 


TRIARCH SLIDES stress beauty well utility, 
and their freedom from artifacts aids student 
comprehension. 


GOOD SLIDES cannot produced cheaply, yet 
TRIARCH slides are moderately priced, and the 


catalog price includes all delivery costs any 
address the United States. 


TRIARCH gives you accuracy and dependability, 
with rapid service. 


TRIARCH CATALOG NO. with many new 
full-page photomicrographs, now being dis- 
tributed. Both plant and animal slides are listed. 


For Catalogs, write to: 


TRIARCH INCORPORATED 
GEO. CONANT 


RIPON, WISCONSIN 
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